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ANTI BODI ES TO RECEPTOR OF ADVANCED GLYCATI ON END
PRODUCTS (RAGE) AND USES THERECF TECHNI CAL FI ELD The

w@e@semsiappl i cation relates to anti bodi es, PCT/IB2009/052969

particul arly nmonoclonal antibodies, and in particular
COR giariagth TS "N e MBTHOD OIDF t OEASSIFYINGAtMUMEMENT OF

used igBJeHta s MCAIMONITORMNG! izodEOSi s of Al zheiner's
Di sease (AD), central nervous system cell

degeneﬁﬁbgﬁcﬂgﬁ%gs&ilﬁﬁéﬁpwﬁnd menory, abnor nal
trans eur oi nflarrmatrory

condi tj ons assom ated with the Rece tor of Ad

a yca%'lhb‘;n IRYRNUL dElETES (RapRyATAYS § Ft Pcl® 56 d ‘pr monitoring
present invention relates to anti bodies and fragnents

t her emovtemﬁntmfrm%s FNGENOTRIRORGFERIRD: | NFORMATI ON

Al zheiner's Di sease (AD) is the nobst frequent cause

for denentia anong the aged, with an incidence of

about 10% of the popul ation in those above 65 years of
age. VHtOSi 805 E@BE8NGthaee, ist Beclpsobabppdrayusobindi aeasthod of
also rises. Gobally, there are about 15 mllion

peolpl %la%ﬁ;ff?ﬁbe%d%hﬁn? hgr dbfedsealsng 4 Usdigge . W%engﬁé'atus

fe expectancy are expected to increase the nu

of peogfﬂepé% %ereat%% é&t}écg%gdé ?r?ac‘ of &s%Pe%fang sgaced parallel

t hr ee- n VI éw 0

foregoing, there s at errendous an nmedi at e _nee

for S Tnp@atadiion bRap, rai IS sl OF AbF RERPICeRT ok agposite
patients may be able to maintain a functional and

act i veidei ﬁééh?lﬂzﬂsﬁ@@e neeteciarara B@y@ﬁﬂO%'Waﬁld\ﬁhPfcﬁhff Passage
not possi ble w thout such treatnent. Thus, not only

are t sense fnheanbi deanspdredatermipsed by osaah raorter At moving
but "quality of life" inplications as well, for the

pati e shelpadRigk iReither ot Heirgt amf@gw@fosop;fcrm drection. The
nol ecul ar point of view, AD is characterized by a

deposig a@é dred by .,ﬁg @t ef BFRLEMSiméd lhh% GRa6ence

of ext el ar anyl 0| aques these deposit

consi st rmstl eptide fil nt

Cons! 3t MBS ol LGS APER! WG LSRR B oo
tangl es (NFTs), nostly of the tau protein. AD is al

char adtér F%t?”é'y?'"\érﬂ‘?'ﬁ&tégs'é‘ﬁerﬁﬁﬂa‘gnba‘?a”éx?ig'é@§|‘Uﬁ B'Fored as
RAGE. RAGE is a nulti-ligand receptor of the

i muneglesbunoyerhenti bigtaslei whormeationi ionmemory and then processed
signal -transduci ng cell surface acceptor for AB. AR4O

i nf usiteyeherate compasitd deamshtamupl pastever mlanfestirgstHeonumber
| ead to vasoconstriction of cerebral vessels and a

decr e%%e?%fon@%rn@kﬂlﬂalcn@hQﬁdné\}ém\ér{tca@ pattéhk ®Rirfy a function of
suffering fromAD al so have a decreased cerebral bl ood

flow 0 ABNSH TRESES %&flné‘B( V\Ih@r&ngp 0‘5 gﬂ%ﬁ& smon in the

an |rml S overexpress the proteln recur

Protein (APP)..t hat eads t o di,sease causin

For naPPTSeRAe faultBBcseetE RS a1 csﬂwﬁaegﬂgﬁ? geference
factor in the disease progression (Deane et al. Nature
Medi cPAEEYST Htiliging epnpuserizego pattegn, rGognistona pnalggigoguch as
1-10, 2004). RAGE has been shown to bind to

AB- pepnithjels artifitialpieural mepivotkaiTdhei carepaiison miassif[gsr be fressons
accurmul ation of AB in the transgeni c ani mal nodel;

t her efrotre HRSBge ntbalileetied of ondvement aindediniser AD.

Treatnment with sRAGE (sol uble RAGE) as well as

anti - RAGE anti bodi es has been shown to | ower plaque
nunbers (Deane et al, 2003). Blocking the interaction

of RAGE with anyloid by anti bodi es could becone a
treatment for AD patients; however, existing

pol ycl onal anti bodi es generated from ani mal serum are

not suited for the chronic treatnment of humans.
Interaction of RAGE with Ab is disclosed in WO

2006/ 077 101Al , which describes conpetition of RAGE

| acking the v-domain for the binding of AB to RACE, as
well as the conpetltlon of peptldes representlng parts

o " ~ o [ — .
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Included in the present invention are anti-RAGE
anti bodi es that bind specifically to RAGE and conpri se

w@201wpsichai n vari abl e regi on havi ng an ani noP@UIEL009/052969

sequence that is at |least 90% iglentical to any of SEQ

ID NCs.: 5, 13, and 21, or is a RAGE-binding fragnent

of an anti body conprised in said sequences. Also

i ncluded are anti-RAGE anti bodi es that bind

speci a r | o
vart s S s Ao ag nf‘ﬁ%@%ﬁ?&%&%@“‘%g?p'fcst'°"&
at | east 9096|dent|ca of . , .
and 1707 grampley fﬁ&e@esnﬁﬁphﬁwﬁsm%e SPogR0 patdlgbipams is
conprlsed i n_said sequences, articul ar enmbodi nent

of t h&qunéedin anm@m&%ﬁopglneeaﬁ@w%@@ ipynog@aly gnounted on
nmonocl onal anti bodies that are able to bind to the

C- domane sfle RAGEhe apabsage ooektenide pbiatidi g tie ABor at about
- gl obul oners. More specifically the present invention
descr bbesedroanklecaral kned hbigtly. THiIEGousthgchmali belsod targéao fit
C-2 domain of RAGE, does not bind to peptides with

am nojAgi %v%ﬁ%l@n%s&éls%réf%r g%ﬂ@fo@t ndP! ¥6l oB&l aesthetically
anti bodies, and is able to neutralize in vivo the

effec 0 a T
o oo P SR Blor SN BIHG R, e85, Wi ana
anti bodi es that bind specifically to th %

RAGE. CHHo TS A OHT B PRGeTBTUS: fa P MAGofl the passage
i nclude an anti-RAGE anti body or a RAGE-bi nding

f r agnBRd iefter icpearsganypevehasginienthessideals ©f the gassage to
the group consisting of chinmeric antibody, a

CDR- girestale daldinghertaniling doathiei dppdyatua. Stithgbgheinadre, the beam
anti body, a fusion protein, and a human anti body. In

var i oppojesthdmeans Sn theeornsidb GfidetheOfleteb®rs Bvethel Gher side
are reconbi nant anti bodi es or nonocl onal anti bodi es.

Par ti giihapediiHe rrﬁn%él?dd%ﬁ IitRdb a8 Hus@hﬁep%[ﬁa%%ﬁjs to cease

appl i cat'i on are referred to herein as

1ES6, f

ther e Dot a o ERRer BRESR QT i, BE 6, hERME %{ggpaaaws s
fragments mnth eqU| al ent ertles to mAb7F9,

1E6, Hd mRSIER 0% Bg}‘?céﬂfﬁf Yaff ith? (RASERYR FRYYL 'Bt% the
W th |OM/dISSOCIatI0n klnetlcs and hi gh neutralizing
capacbegms gpad | hergedeapuse phrleasif temeomnesmsensitivity of the
i nvention. The human anti bodi es of the present

appl i epparetys toovkhee pbjecky mavirigudlengrtha@aasage ore sitdeeside of
not encoded by human gerni i ne i mmunogl obulin

| Munee BistioRAGEoBREY. PSIIt ladRir@ler fpralgERNIs tHa@rBefrange of the
t hat may be determ ned by any nmethod known in the art.

For e f
comet @‘?A&Ed Sepig Y BB €8, BRTRER e Bassage.
techn SOCIat an n_.be sure

e oL Bh Pl SRR SR TRRH 57 e
and d|§500|at|on rate are neasured ey surface pl asnon

r esonalPEemagiionpd disgdvangigesqie reqeedote QW@'&%&‘E%HQ?SE‘QG
anti bodi es of the present application, the mAb7F9

anti body, has at |east 90% am no acid sequence

identity with a sequence conprising a heavy chain

vari abl e region (VH region) conprising the sequence of
SEQID NG 1; and SEQID NGs. 2, 3, and 4 which are

resi dues 31-35, 50-68, and 101-108 of SEQ ID NO 1,
respectively. The mAb7F9 anti body of the present

i nvention has at |east 90% am no acid sequence

identity with a sequence conprising a |ight chain

vari able region (VL region) conprising the sequence of
SEQID NGO 5, and SEQ ID NGs. 6, 7, and 8 which are

resi dues 24-34, 50-56, 89-97 of SEQ ID NO 5,
respectively. Another of the nonoclonal antibodies of

the present application, the mAbl 1E6 anti body, has at
Ieast 9096an1no aC|d ‘sequence |dent|ty mnth a sequence



added enzymatically, a process known as gl ycosyl ati on.

The resulting proteins bearing covalently |inked
wobkiigosaeLchar i de si de chains are known as gl ycPSyIBEDE&EH52969

proteins or glycoproteins. Prot®i n glycosylation

depends on the am no acid sequence of the protein of

interest, as well as the host cell in which the

protein is expressed. D fferent organi sms nay produce

di ff ergknd! ¥RORNK! &fdtem, Em&y%&h( %gfundamentally different, uses
gl ycosyltransferases and gl ycosi dases), and have

differ u C u bl
ue ¢ SRSIY P f@ﬁ@g é’ﬁ%t%?eﬁ%ﬂ gés@?“ﬁ?vo@%a%%eeﬁf,em and
and co QS|t|on of . resi dues, er
depend$RyiBnthaie PRY! P 9‘% |ﬁ“9\‘ﬁﬁsé'l‘(e?ﬁ'é"]§§r prodyegd by an
protein is expressed. Gycosyl residues useful in the

i nventobinet reepsingcarrengenant. i ordrstta peferaine @, vector for each
gl ucose, gal actose, nmannose, fucose,

n- acetopiagit ucfogamiese Ahe woatssingds d:oania,aaisiibadbueisesofa full
the present application conprise a heavy chain

const aRklysRIbPBacts fitfnea&n@thél@ compédson 85previgiisdframes to
IgA, IgE, IgMor 1gD constant region. Furthernore, the

ant i boglye, GRABhLS &n objedhlis ChiteR & Pretinhé Jtﬁ&!toﬂw 3 new

ei ther a kappa l1ght chain constant region or da
light ch Jn const ant t l. e.

an 1 bERI e el RoleEp sBar Rt LRLIA With o oo e gt
region. Alternativel the anti ortion ca

for eﬁaﬁbﬁt'@g%ﬁmw RO B?Opf\e ‘g‘leé)’}?h'&‘?'}? wP ohe person
fragnent. Repl acenents of am no aC|d residues in the

Fc porcefryingt @ Akeknacknet Huagegs: f Bt exampiactdrorthar ether. By
known in the art (Wnter, et al. U S. Pat. Nos.

5, 648 jsthétingb obpét82h). obfatikg their t vemtorsf the systerboidyable to
nmedi at es several inportant effector functions e.qg.

cyt okitRRki tHéHCioQBmeAP@ErosBhagReddtefhimed CABRK &R region and
dependent cytotoxicity (CDC) and halflife/ clearance

rate of,AMHd 0N 8P PelliidE Edintd AR drRIPR! &XF Snadil Y of the

SOone cases t%qse eP?’ect or unctions are !]ge)SI rabl e

t herapeutic. antibhodies bu ot her_ cases

unnec &Y% 19150 ﬂk}Seré"e‘it%t 'i“r'ﬁ ﬂl?é’ S%@ﬁ%ﬂ)ﬂ? .‘?83'6%”? 4 distinguish
therapeutic opjectives. Certain human |gG isotypes,

par t | QUMRer yoi Jiecth dCoRPMisesi thEe 2BEHEECY nef gysiem.
binding to Fcg Rs and conpl enent Cl g, respectively.
Neonatdditivo, tlee efsuel anglFeiRig extremehepmcessarantensive and thus
conponents determning the circulating half-life of

anti bedpessivé.n still another enbodi ment at | east one
amno acid residue is replaced in the constant

regi onof the antibody, for exanple the Fc region of

the anti body, such that effector functions of the
ant'bgggkgﬁfgéﬂgﬁéﬁﬁgﬁﬁggﬁﬁ DESCRI PTI ON OF THE FI GURES

Fi gur i ndi ng of reconbinant and

hybri erived anti - n nmonocl onal . .
ant i bg&‘}f’%P Rghy, 15 Jiggan aﬂ%!eﬁTEE)OI?tA?‘E‘? SUERHIIndANENGRaf Provide
RAGE. Figure 2 shows characterization of nonocl onal i
ant i baip@atiyeapparptes anghg meshogyof qaenitiring HPwenagt of objects
Fi gures 3A - 3C show HTRF assay results show ng sRAGE

- Ab- ghrobgh @amepsiteringoregadrenal ant i bodi es conpetition
Figure 4 shows HTRF sRACGE - Ab-gl obul oner bi ndi ng.

Figure 5 shows binding of Ab-gl obul omer to sRAGE- Fc

and to RAGE vdomain. Figures 6A - 6C show ELI SA

bi ndi ng experinents of nonocl onal antibodies of the
invention to different RAGE fragnments. Figures 7A - 7C
show ELI SA bi ndi ng experinents of nonocl onal

anti bodies of the invention to different RACE

fragnments. Figures 8a - 8f show changes of Cerebra

Bl ood Fl ow i nduced by different doses of ABI -40.

Figures 9a - 9c show effects of 11E6 in ABl-40-induced
changes in CErebraI Blood Flow Flgures 10 show

Y ~ -~ o o o —— g e —
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nunber of plaques (C D) as detected by labelling with
the anti Ab antibody 6d after 11E6 or Igd@ control

wa@piioodys t reat ment (n=19/group) i s shown. Tr eBCTEB2N09/052969

with 11E6 reduced area covered 4y and nunber of
deposits in the neocortex by 24.5% (A) and 26.8% (C),
respectively. Statistical analysis revealed a strong
trend ( asterisks in brackets, p<0.06; Mann-Witney

U-tesfs}u NMARY BRUGHE NVERRBION ati stically significant
e—#tfnra‘r‘t‘crrt—e—“(‘a—r‘éﬁsks p<0. 05; Mann- Wi t ney

;J-?’t gos/o A%:gs)r Eg? ?ﬁ\?e% 12h t%gpeo%Gb%%Y%%) &gﬁﬂ 1@éénomtonng

22332%2&5@% G e nseC e e T
sequence of mAb VH 7F9 CDR-H SEQ ID NO 3: amno acid
sequeﬁ@@ﬂ@ﬁim VH 7F9 CDR-H2 SEQ ID NGO 4 : amno

aci d sequence of mAb VH 7F9 CDR-H3 SEQ ID NO 5 :

am no aci d- sequenssnsofg nekiengemeR) SEQItIVe NO: the : prasenee or
acid sequence of mAb VL 7F9 CDR-LI SEQ ID NO 7 :

am no aci d sequsjiefc®fof i ofecTRA &JIR- bR aSPRraiRy N&Y abjacent
: amino acid sequence of mAb VL 7F9 CDR-L3 SEQ I D NG

9 : amno acid sf gg@ﬁ]?ﬁe RfgigRAb VH 11E6 SEQ I D NO 10:

am no acid sequence o VH 11E6 CDR-H SEQ I D NO

11: am no acid 3894

NO 12: anino a 3‘585%8”&5?6#) %@b&@ﬁ %E?%%F&E%é%@t two
ID NO 13: am no, acid se pce of . mAb VLEélEe SEQ1

NO 14: amino aRIIRFEJR 8" gPnein \A_ fiStEiregsien Ang least
ID NO 15: amino acid sequence of mAb VL 11E6 CDR-L2

SEQ I D NO 16: tave AdiageitdossoRierriesdr anfigecyipn pergendicular to
CDR-L3 SEQ ID NO 17: am no acid sequence of mAb VH
4E5SEQ | D NO lihe fam diceatioingd sequence of mAb VH 4E5
CDR-H SEQ ID NO 19: am no acid sequence of mAb VH

4E5 CDR- H2_ SEQ édehl\i@ne%mgaaaga@.aa@d WiGes vepeetioé z6WPindex;
VH 4E5 CDR-H3 SEQ I D NG 1: am no acid sequence of

VL 4\E/|§ ?IE)EQ EIEQ 7{28%8 Nézarég Eeamnﬁgdeg]c%sg sequg%g{)e of nsitive
mAb CDR- L2 .
of ant 6/55455 dLSR“feg 8‘?90%6 SE@‘% 204 ﬁ'C' §Jg§§W%ggﬁ of the

sequence of hunman Ig_gannal heavy chai n const ant

regi on SEQ | D N9"esginyiually aaidy heifL SREEPtye FRuRaRtyrg time
kappa |ight chain constant region SEQ ID NO 27: Full

pl asmi d nucl eotsedestiajuentssentatiopasifrahjects moyipg|thyough the
encodi ng OnpA-[ RAGE (23-340)]-6H s SEQ ID NO 28: Full

pl asm d nucl eotreg®nsesupriging eéndeanddtauetatiig2o(thel mpsence or
encodi ng 6Hi s-(Thr)-[ RAGE (24-129)] SEQ ID NO 29:

Ful' | plasm d nugisepté Bf oBREHERCRICATof@ABTbREST # 3

(bol d) encodi ng 6Hi s-(Thr)-[ RAGE (24-234)] SEQ I D NO

30: Full plasm t

(bol d) encodi ngéj6Ebe%%%1 gr[aaggégﬂg4 %g%e)g?é%Egj gle# SAensmg
31: Full plasm d nucl eotl?e seguence tg Caonst c(? t
(bol d) encodi ng? TEAROEMPRh YT RAREESETS0- %4)313“%’@5 alf)aNBo a
32: Full plasm d nucl eoti de sequence of Construct

(bol d) encodi ngnBltdioeripral [rkkEEn (of3H1e3 BEISENSEST| @Sﬁ@ce of
33: Full plasm d nucl eoti de sequence of Construct # 7
(bol d) encoding 6Hi s-(Thr)-[ RAGE (235-336)] SEQ I D NO

34: encoded am no acid sequence RAGE protein # 1 SEQ

ID NO 35: encoded ami no acid sequence RAGE protein #

2 SEQ I D NO 36: encoded am no acid sequence RAGE

protein # 3 SEQ ID NO 37: encoded am no aci d sequence
RAGE protein # 4 SEQ I D NO 38: encoded am no acid
sequence RACE protein # 5 SEQ ID NO 39: encoded am no
aci d sequence RAGE protein # 6 SEQ ID NO 40: encoded

am no acid sequence RAGE protein # 7 SEQID NO 41 : Ig
gamma-1 constant region nmutant am no acid sequence SEQ

I D NO 42: 1g gamma-2 constant region am no acid

sequence SEQ I D NO 43 frarrevvork am no acid sequence

-l s sl S~ 1 7 A A A .
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SEQ I D NG 50: franmework ami no acid sequence
1-12/L5/JK2 FR2 SEQ ID NO5 1: framework am no acid

WG eqoemsed 1- 12/ L5/ JK2 FR3 SEQ | D NO 52: fr amevweCRIB0952969

acid sequence 1-12/L5/JK2 FR4 amd 3-15/L2/ JK2 FR4 SEQ

I D NO 53: franework am no acid sequence 3-15/L2/JK2

FRI SEQ I D NO 54: franmework am no aci d sequence
3-15/L2/JK2 FR2 SEQ I D NO 55: framework am no acid
sequence 3- 15/ Lgy d@sf ﬁg@l I

am no acid sequen H 11E 16'%?'\@%%%'5%& d%&ﬁéion 's time
CDR-grafted am no, aci.d uencen\{ls—|zélg6r{?fé cH SEQ I D

NO. 58: CDR- gr ot 99 SRcor 8?ecﬁ‘s'sS’eque X11E6. 1- GL

SEQ I D NO 59: CDR-grafted ami no acid sequen 5

11E6. 2- GL SEQ | 'HeNRFOCERsor AHangeaeny bé*é’tﬁjéﬁeégtb’ﬁ higagggment
SEQ ID NGO 61: am no acid sequence of a husRACGE

fragnment SEQ | Dhe®@at®en intgrmaticregadarelpboy te eyertsc end/H

hi 1E6.1 SEQ ID NO 63: humani zed anti body sequence VL
hi 1E6.1 SEQ | [a blassifidr fdruiagsifyind tuetpditsly paegueitb eeférence
hi 1E6.2 SEQ ID NO 65: humani zed anti body sequence VL
hi 1E6.3 SEQ | Qo\NektobiRal dutaRElazRg téahtibipdiedsamnesce V0L
hi 1E6.4 SEQ ID NO 67: humani zed anti body sequence VH
hi 1E6.5 SEQ ID NO 68: humani zed anti body sequence VH
hi 1E6 9 SEQ ID NO 69: hunani zed ant i body sequence VH

hi S.lGSE D NO 70: ami ngo aci guence hich
RAGE- d&Fi SPEG! eﬂf?’@é”ﬁ“ér’ﬂ%cimgﬁifla aks Ca?r‘ﬁ‘% which is
aci d sequence of RAGE-derived peptide 1 SEQ ID NG 72:

am no ”&qf‘de%@daﬁﬁéé tae nMRHering re9an- pepti de 2 SEQ I D

NO 73: am no acid sequence of RAGE-derived peptide 3

SEQ I D NO 74: ami no acid sequence of RACE-derived

peptide 4SEQ I D NO 75: ami no aci d sequence of

RACE- deei yetkime rfahgemebEQnRY dngiise amisteeacpar of cameras
sequence of RAGE-derived peptide 6 SEQ ID NO 77: am no

aci d %69%%6‘3%9%@0@%&%%'[ RAPlsde 7 SEQ I D NO 78:

am no aci d sequence of RAGE-derived peptide 8 SEQ ID

NGO 79: am no aci d sequence of RAGE-derived peptide 9

SEQ I D NG 80 am no acid sequence of RAGE-derived

peptide 10 | D NO 81: .nucl eoti de sequence_ of . .
o1 | goAEEFBooGRY T AsP iy Bactien TR aIcE ieqot to identity
sequence of oligonucleotide primers SEQ I D NO 83

nucl egeeRieniguehiee ir the figdrricyiewt Paeapaly #hsr an SE@“I and by
NO 84: nucl eoti de sequence of oligonucleotide priners

SEQ | PoipaBbyg thiscteptavimiss kopwiedge aff eNdngdeatirestt geable to
prinmers SEQ I D NGO 86: nucl eoti de sequence of

ol i gogiel &abude figuidrasiag IBE diddsiar3 whichiedagotdrdprise a neural
sequence of oligonucleotide primers SEQ I D NO 88:

R.%C' e%tﬂsrkser%emaegeorsro%ggow& hagtivele %me Y bP done

89: nucl eoti de sequence ol i gonucl eotide prinmers

SEQ | %,Q@E%? B{%&ly‘ao%‘ﬁ@ GG REtv%Hkgﬁ’tggﬁ' EAN AR on a

pl'l nmers nuc eOtI e Sse

ol i gonycl eoti de i mers SE nucl eot i ) .
sequeﬁ%@t'\b“'fly d'mag’ ‘F'QBEqC&é cb’r |tprlg? §a§@@ P C‘r\f@tgg is believed
nucl eoti de sequence of oligonucl eotide prinmers SEQ I

NO 94thatibe systede maygleh ebe\datedtilgamihomeet He ﬁpr&m@wned
DETAI LED DESCRI PTION 1. General definitions Unless

ot herwi se defined herein, scientific and technica

ternms used in connection with the present invention

shal | have the neanings that are comonly under st ood

by those of ordinary skill in the art. The neani ng and
scope of the terns should be clear, however, in the

event of any latent anbiguity, definitions provided
herei n take precedent over any dictionary or extrinsic
definition. Further, unless otherw se required by
context, singular terns shall include pluralities and
plural termnms shall include the singular. In this
application, the use of "or" neans "and/or" unl ess

st at ed othermﬁse FurthernDre the use of the term

o, o



reactions and purification techni ques are perforned

according to manufacturer's specifications, as
weermomsy4 acconpl i shed in the art or as descriP&dIB2009/052969

herei n. The nonencl atures used 6 n connection with, and

the | aboratory procedures and techni ques of,

anal ytical chemstry, synthetic organic chem stry, and

nmedi ci nal and pharnmaceutical chem stry descri bed

her ei gtr%{rtgrg% S6ci¥ld! wtAANE afdrednfeRBBREY )éid@scﬁfjlrﬁ'o@lntélﬁsystem

art. techni ques are used for chem ca

synt he &2l anal yses, pharnmaceutica
prepaPi?ﬁ%ﬁ?¥§%¢%5Iation, and delivery, and treatnent

of patients. That the present invention nay be nore
readi |l y understood, selected terns are defined bel ow

The term "pol ypeptide" as used herein, refers to any

pol ynmeric chain of ami no acids. The terns "peptide"

and "protein" are used interchangeably with the term

pol ypapei gerality el goneseheay forna grolaynagr ot imhediately adjacent
am no acids. The term "pol ypepti de" enconpasses native

Or ar bhes kAl eRERIZBhEMa havearfirkt dpn@iicn Anthe first direction,
pol ypepti de anal ogs of a protein sequence. A

pol ypgnidedRid e REo MRNHEESdcon dilkeliYABhY &n afBg. term
"|solate§ protern” or "isolated polypeptide" is a

protein or polypeptide that by virtue of its origin or
source of derivation is not associated with naturally
associ_ated conponents that .acconpany it in its native

st at e;ThesSensad 1aate imaY GompHzEe éifatn%?h@r PYRBELTRIOPPHipnal to a
the same species; is expressed by a cell froma

di f f emerttofsthedires of the guwsbeing oseeried by thaobiest. Thus,

a polypeptide that is chem cally synthesized or
synthesized in a cellular systemdifferent fromthe

cell fromwhich it naturally originates will be

"i sol gthedhrobE R iah@ngahbnehlay s s0igired 16 88pRANTISe péttern
protein may al so be rendered substantially free of

nat ur %Hn\é ARRAL AR SATRRNERbAS BY thed Rardbinft indOHVIE).
protein purification techniques well known in the

art. The term "recovering” as used herein, refers to

the process of rendering a chem cal species such as a

pol ypepti de substantially free of naturally associate
conpod&seding tosgnathepraspecy of ihg ﬁ@veﬁ?@Pe¥Wre is provided a
purification techniques well known in the art. The

t er m 'nRebegt of rhonitokigamavgn@ngcat iabiedts difv @it tas monitoring
(RAGE)" designates a nmultiligand receptor in the

i mrunegdiohutherméehtidl gompiisighthe stdps o6l ubl e AB pepti de,

SI OCb, and HMEBI (al so known as anphoterin) anong

others. RAGE negl,gtfRs tRatréQoRied @ pRedigp! dfyzédse\rkh zone
cel lular changes in response to binding to these

i gands. Tr ansgt%;‘i\%a | R évﬂi’l‘?ﬁ%ﬂéﬁﬁ@xng RAGE and
human APP display early abnormalities I n spatia

| earni ng and nenory, indicating that 1S a

cofactor for Abt-hfr%’ﬂﬁg&eﬁ’@u?ré?f%edpml%%ﬁ'%ﬁ gr, at least two
Al zhei mer -t ype pat hol ogi es, and suggesti ng t hat RAGE

is a potential 3diegempeamscot ZPpes I @ Hf figsciiop and at least
cel lul ar dysfunction. The structure of RAGE has not

been sol ved. Honpl ogy to other proteins |eads to a

nodel where RAGE has several dommins. These domai ns

are naned in analogy to i mmunoglobulins: (i) V-like
domain at the N-termnus: this equivalent domain in

i mmunogl obul i ns bi nds antigen and represents the only

bi nding region within these proteins. In RACGE, this
domai n binds to sone ligands |ike SI OO (Ostendorp et

al . EMBQJ. 26, 3875, 2007; Leclerc et al. JBC

282, 31317,2007). A nonocl onal antibody binding to the
v-1i ke domain in RAGE conpetes with binding of

different ligands SI OOb, HM3BI, and anyloid b
(Wo2007109749(A2)) inplying that these |Iigands woul d

o o a NN N~ " s o
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a signal peptide (am no acids 1-22 of SEQ I D NO 60),
foll owed by three i munogl obulin-Iike domains,

wo poboaisng an 1 g-1i ke V-type donmai n (anm no aci BGT/BR019/052969

16 of SEQ ID NGO 60) and - two Ig-like C2-type 1/2

domai ns (am no acids 124-221 of SEQ ID NO 60; al so

desi gnated O donmai n; and am no acids 227-317 of SEQ

I D NG 60; al so designated C2 domain); a single

transmenbrane qwzﬁé?]a&ﬁ'mrﬂglsad?' z%%e§4r§|'a%@f%cﬁ$n ggﬁaég@cular to
sho S

NO 60), and - a t cytoplasmc tail (am no aci

364-404 of SEQ.ID.NQ 60).. In view of the high degree

of identity, i r{hﬁé‘l}%%ﬁc P t h respect to the

definition of donains V, C and C2, and unl ess .
ot herwi se st at diliZBgch $4NSINE AFRNPRMENLAUtARgUeRlly and time
applied in order to define the binding characteristics

of the binding seavewtially of serise thecrrependengicpbsasise Ksobjects
i ndi cat ed above, RACE is capabl e of binding different

I i gands vi a di fifeaentof dieeraomss. inBivédudalig; from

conpetition experinents with other |igands seemto

i ndi cate that A%niaian d&xat lRautiey rod®mai-diflehsiBnal gdttern of
al. Cell 97, 889, 1999 or Xie et al. JBC, 282, 4218,

2007) . As non- i m.ti f o AGE di d ¢
may be nenti oneéé‘?nk{?\?gﬂ%":ﬁ%ﬁ‘??o% end dpﬂg%ggclf‘smbe 2nes,
(AGEs), (Baynes W, 199 Di abetes. 1 . :
40: 405- 412; AigherIng ,f"ifoé‘??e”i“’& g Bl ehfggond gmpnsion
(2):97-105); Menbers of the SI OO calgranulin famly

(e.g., cal granufiZANEiNdeXs0 known as ENRAGE and

S100A12), SI OCOAI, S100A4, SI OOAl | , S100A13, Sl OOB, .

and Sl OOP): - JseghEndingbtive atthsn (iaB) , paidemopadgafgiating to
AB 1-40 peptide- Anyloid-b gl obul oners; as for exanple
ABl- 42, AB12- 4ZsvefAB2Gd2 gl obul oners (see Barghorn et

al, d obular anyloid Bpeptide 1-42 oligoner - a

hompbgenous_ and éﬁﬁ?ﬂyﬁaqn% oBaLAP pakk CRlth Mefdrehde itd historical
Al zhei ner' s di sease) Journal of Ieleur ochem stry.

95(3):834-847, L 0 852; WO2008/1
50949; all inco‘#\%é?g?gég %é/)grﬁté?" reﬁceg e?@% eukocyte
integrins (e.g., Mac-1) The term "RAGE" as used

herein, particularly refers to human RACE, al so

desi gnated "hRAGE' or "huRAGE". Unless otherwi se .

st at edet hturther pinchiseg” im(188 &pRRSMPAs e REARSD I HIVERTIPRS!S @
i solated or obtained fromother, different from human,
speci esmpaserfreadabiampddymrhasting s, cornpietenipeegram fogtreonitoring
or bovi ne RAGE nol ecul es. The term "sRACGE" refers to a
sol ublhgepidntobf RéfEctsdehiougtl far emoriteingXx régioselthal arogram
domai n of RAGE. For exanple, a sRAGE nol ecul e derived
from n'fﬁfﬁ% .desi gnat ed as husRAGE conpri ses

am nolagm Iresi dsl}gif%fto 331 (see SEQ ID NO 61) of

human RACE (see | i " Bj ical | M Tati
as used herei n,reggg é‘rgs[,} Oyg %I@P%Slor{h%tagﬁtg eﬁglsgg%dapbfayrelatung
properties of RACE as defi nealI herein. The tefrm;). .
"speci fic bindil9gtins SeGyERTR CERETCHAHAM S ORECER TOVINg
herein, in reference to the interaction of an o

anti body, a protheeugh dhe aresign. i the seppedh dataopgmprising data
chem cal species, nean that the interaction is

dependent upon relmingrtesteapeeseince opabsémad efr okjectgdn gaeh of a
(e.g., an "antigenic determ nant" or "epitope" as

defined below) on the chem cal species; for exanple,

an anti body recogni zes and binds to a specific protein
structure rather than to proteins generally. If an

anti body is specific for epitope "A", the presence of

a nol ecul e containing epitope A (or free, unl abel ed

A), in a reaction containing | abeled "A" and the

anti body, wll reduce the anmount of |abeled A bound to
the anti body. The term "anti body", as used herein,
broadly refers to any i mmunoglobulin (Ig) nolecule
conprised of four polypeptide chains, two heavy (H)
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regi on. The heavy chain constant region is conprised
of three domains, CH , CH2 and CH3. Each light chain

w0 2010004314 sed of a |ight chain variabl e regi onPCT/IB2009/052969

(abbreviated herein as LCVR or g/L) and a |light chain
constant region. The light chain constant region is
conprised of one domain, CL. The VH and VL regi ons can

be further subdivided into regions of

hypervariabilit erngd I [ [

regi ons (CDR), %H?%féqgrgﬁggptﬁ e%%a%§n€ Fg %%?‘that
conserved, tern&% frane r k re g é Eg&h VH and fi
VL i s conposed Gf'¢ AFeadt agiggen rZhgadn @ first
fromam no-term nus to carboxy-termn nus in t he

fol | owi ng or derdirgotion @pRiat ey tvwpRyjacers rowsRaf zapes in a
I mmunogl obul i n nol ecul es can be of any type (e.g.

IgG |1 gE |gM digdatiohgerpentitgad) 1o chadsst( diregtjon gl@i Mherein
lg&, 1gG 3, 1gG 4, IgAl and IgA2) or subclass. The

term "anti gen- béqedi menoabscuitedwittaatzoneinddxndi ng
fragnmenf' of an antibody (or sinply "anti body portion”

or "antibody fr S i g EhAES O ARG of
or nore frag%nWé“nand%%trlegagg@ {bﬁg?hggtcglfﬁ d parpattern o

ability to spec)f aII d g
}R’AGE% It Pas b t Eﬁ%gﬁ% (ﬂ ?6%% fgfftggnibd&?a ingthe zones,

unction of an antibody. ca erformed by fra
of a full-IengtWhaiin BdHst Q@Lﬁfﬁ%é‘n'lsl %afngrms%qfﬁ)gﬁg@ensmn
may al so be bispecific, dual specific, or

mul ti-specific $d®namymxspecifically bi nding to two or
nore different antigens. Exanples of binding fragnents
enconpassed w tsggmdriimgt enen gattdrngeme bpatdenmg pacist raating to
of an antibody include (i) a Fab fragnent, a
gﬂpogalent fr?g@§ﬂﬁsg?m€i§;ipg of t?e VLb'VHi C% and

omai ns ii) a F(a ragmen a bival en

fragment conpri swithnkesd pg 3o hist |
di sul fide bri dg@bﬁfyﬁ’ﬁ”ﬁ@%aiﬁﬁg i Whh':é ghige, %o historica
f ragnment conS|s 1.ng 'b t he VE ang}CHI gonalns (|v) a

Fv fragment con F1a{ PRy £o ARUEC g Homai ns of a
A o, A1 O S SR e
publlcat|on WO 90/ 05144 Al herein incorporated by

r ef er @hdasist onkidiectiomthriougls the siag.e vari abl e domai n;
and_(V|%CgE)|sgla:ﬁd conplenF?Larlaytgetfrn13|ng_ f
regi on . Furthernore, althoug e two domains o
the Fv fragnent, VL and VH, are coded for by separate

genes Thhew ¢ridnb @19001 dxeshdsU b NGirm@pebEsYApPEisingt BO@Smputer
by a synthetic linker that enables themto be nade as

pai 1 L e sG2R BBl Bl XonRBttel b CHefbin the
chain Ev (scFkv see e.qg., Bird et al. (1988) Science

242: 4398 "“8%@9?H§§on et aI (1988) Proc. Natl .

Acad. Sci. USA 85:5879-58 Such S|Bﬂaiuchaln

ant i b &RIEFDESCRIRHON, QFJ (EQMBANX AGBAMS t hi n
the term "anti gen-binding portion" of an antlbody

O her Therinmgertiorsimiyhewchaiher datddsodbes, bys waly efsexample only,
di abodi es are al so enconpassed. Di abodies are

bi val evith rdiepeeitd ithe adédrhpshiyisy tiagrdme vhértiand VL
domai ns are expressed on a single pol ypeptide chain,
but using a linker that is too short to allow for
pairing between the two domai ns on the sane chain,
thereby forcing the domains to pair with conpl enentary
domai ns of another chain and creating two antigen
binding sites (see e.g., Holliger, P., et al. (1993)
Proc. Natl. Acad. Sci. USA 90: 6444-6448; Poljak, R J.,
et al. (1994) Structure 2:1 121- 1123). Such anti body
bi ndi ng portions are known in the art (Kontermann and
Dubel eds., Antibody Engi neering (2001)

Sprlnger Vérlag hbm1York 790 pp. (ISBN 3- 540-

A N ——t . o R . mn o T T
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IS substantially free of other antibodi es having
different antigenic specificities {e.g., an isolated

wa@piiodys t hat specifically binds human RAGE i BCT/IB2009/052969

substantially free of antibodies that specifically

bi nd anti gens other than human RAGE). An isol ated

anti body that specifically binds human RAGE may,
homever have cross-reactivity to other antigens, such

as AP} ecul;es, fdfa&'%rﬂm‘ﬁ ?é‘éeﬁﬁtgewaﬁ‘%vﬁ{omt@ﬂng region

|solat d anti body nm e substanti a free of other

cellular material, and/ or chem ca h

anti body", as uaih hEFLPIR © gppa]rtaglh ‘tﬁérllg{]%mmem of
anti bodi es having variabl e and constant I ons .
derived from huttigrtgdbrpughdhe ﬁ?ﬁlﬂ'&'ng"BHmeid %Qé(ﬁt}gﬁ(f%%'f)n'
The human anti bodi es of the invention may include

ani nofigoied2r esiid e diagtammatio dedresyntatiearofgen priapeof zones in
i mmunogl obul i n sequences (e.g., nutations introduced

by random or sithe-m@dtirfnigaegishagenesis in vitro or by
somatic nutation in vivo), for exanple in the CDRs and

in paggibar GORploEIOURYAIM of e bpparatdyman

anti body", as used herein, is not Intended to include
anti be h?es in Qhﬂ&QRd?‘ﬂ%%’rﬁn‘B?SreWaht’e@a szﬁﬂ Ethethod of
germi anot her I an species, suc

nouse, have been grafted onto n fr nenor

sequences. The T@ﬁ'ﬁ‘i’”'}ged%?rfﬂ"n tnﬁ 3&'\’%‘6%‘" mgnitoring
used herein, is intended to include all hunman

anti bodi es t hat'@io8: prepared, expressed, created or

i sol ated by reconbi nant neans, such as anti bodies

expr esigatk Dsi ngs aa rdisgnrani n@tm:traempr digw sAquendiabrimages of an
transfected into a host cell (described further

bel ow), anti boddlgstidas objetesholvingmhrougtc tiebiegimt ,
conmbi nat ori al human anti body |ibrary (HoogenboomH R,

(1997)% ltBsTechs A5468e 7QimdMaicay r’épres@ﬂ?&tﬂnghéﬂét(ﬁlmensron
82002 Ain. Biochem 35:425-445; Gavil ondo

J V and Larri

29: 128- 145: Hoogéénggggﬁl ﬂ(‘%'qgag’egw%%m{hqmb&e region;

| Mrun Today 21:371-378

from 'ﬂ“%?rral iBe 8y Alpraaly; )'etpn%stert?%t"t'ra?@ﬁéﬂ?c%%r three
human |nnunoglobulln genes (see e. Ta D.,

et al. (1992) Nimensinpaldstepgey. hag: 8728‘7‘ @ned into ‘a  two-
Kel lermann S-A., and Green LX. (2002) Current Opinion

i n Bi ot echnol ogdime8si608-B8%ix;Little M et al (2000)

| mmunol ogy Today 21:364-370) or anti bodi es prepared,

expr esigaeh 8Cr edk &trediilting Pbpreechtayionny thé besntnaEfafivure bat
i nvol ves splicing of human inmunogl obulin gene

sequerr.gsr% 0 otbeh lmélée%wseosa inStfihled 8GHIG;Nant

human anti bodi es have vari abl e and constant regi ons

deriv fr hu [ n buli nc

i corouid Mo dh AAaSbifo (M ARA" L 8 GBS °6F people
human anti bodi es are hed to in vitro nmutagenesis
(or, when an adpﬁﬂpgﬁﬁﬁhbgé FLe9'8P human 1 g sequences

is used, in vivo somatic nutagenesis) and thus the

ani nofigyred! $equene FEPEEERIEEONSIENIAr P f'@@’eoﬁsof)fth?hevem in
reconbi nant anti bodi es are sequences that, while

derived from anfigureli@ ed to human gerntine VH and VL
sequences, may not naturally exist within the human

anti body germine repertoire in vivo. The term

"chinmeric antibody" refers to antibodi es which

conprise heavy and |ight chain variable region

sequences from one species and constant region

sequences from anot her species, such as anti bodies

havi ng nuri ne heavy and |ight chain variable regions

i nked to human constant regions. The chineric

anti body can be produced through reconbi nant nol ecul ar

bi ol ogi cal techniques or may be physically conjugated
together The tern1 CDR grafted antlbody refers to
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refers to the anti body am no acid or nucleic acid
sequence providing or encoding one or nore of the

wo canewsik regi ons and the constant regi on(s).PCTIIE009/052969

speci fic enbodi nent, the term “gcceptor” refers to a
human anti body am no acid or nucleic acid sequence

t hat provides or encodes at |east 50, 55, 60, 65, 70,
75 or 80% particularly, at |least 85% at |east 90%

at leg 'ﬁreg 5? aks aln“%i?r;a%;egs‘ci;r% arXo f?ggge/"goéf ﬁ{%eev%m ﬂPfl&&r'edm

sequen ES or one or re or t ranewor regl ons.

accor gance an acc _
cont ai' U5} 1}9"%‘31? algragﬁ m?é’d Sg?g'it'drh?t aﬁsgggf&gwn}heaaégel channel;
at least 5, or at least 10 am no acid residues that

does (@&Je nét dEcurePssepioprofiFigRlesub FP’%”tp'E?QF’?'v ons

of a human anti body. An acceptor framework region

and/ orfiguee @pt or depictstsubtevestsencymaass:be, e.g.,

derived or obtained froma germine anti body gene, a

mat ur digafd 1Bodyisggnepredehtatiohi ohataximti defihynd eegtres of sub-
anti bodi es well known in the art, antibodies in

devel opnent, oreﬁﬁﬁébodles conner0|ally avai | able). As
used herein, the term"CDR" refers to the

conpl ity. [ 3
var | aES dAuench AL At SFLAE K4 I ERERRAY of 2 sud
the variable re |ons of .the heavy chain and the |ight
chai n, which ar é’tedCDRI CDRZandCDRB for

each of the varlable regi ons. The term "CDR s

used HiguEs A8r ef lerasrepeesgiptioniotubr ¢ireses @U@Ctﬁﬁéforﬂé% gvent
in a single variable region capable of binding the
antigen. The exiadigureUbdand teiraflagsifastio@®RIndchave been
defined differently according to different systens.

The sygrjusdn descisi brpréyenkatvat of theberigivdl event Befig@ecEs and a
of Proteins of I|Inmunol ogical Interest (Nationa

Institutes of Healdul) eRGH:NEEAGne Mib-eLARE ik fggu@e (18990 been
not only provides an unanbi guous resi due nunbering
systen1appllcaq%ﬂu}%dany vari abl e region of an

anti body, but al'so prOV|des preci se residue boundaries
defining the three CDRs. These CDRs may be referred to

as Kabat CDRs. Chothia and coworkers (Chothia &Lesk J

. Mol. Biol. 196:901-917 (1987) and Chot hi a_et

Nat ur DESCRIBTIONROF A PREGERRER, BDPHYIENIrQ&THEdNMENTION
portions wi thin Kabat CDRs adopt nearly identica

pept i depasatisbdoe ncanifaingamiosament of mibjestiathroyghr @ anonitoring
diversity at the |level of am no acid sequence. These

sub- pegdibAN lbegjéhe@]ﬁﬁyl mlﬁﬂe@byhbferéﬁceaﬂlﬂné%l ao inl figures 1
H2 and H3 where the "L" and the "H' designates the

l'i ght ;,oRad n and the heavy chains regions,

respectlvely These regions nmay be referred to as

Chot hi a CDRs, which have boundaries that overlap with
Kabat CDRs. Cther boundari es defining CDRs overlapping

with the Kabat CDRs have been descr bed %#% ‘ﬂkﬁ

( FASEBhg regpni 3 ra@gfqrfgeev)ofawom eaPPITAIeI 4B apFYnting
262(5):732-45 (1996)). Still other CDR boundary

def i nippingnsuenys rist ertranaet 1§ tpo? buiidinad &and fae apgewtus 10
systenms, but will nonetheless overlap with the Kabat

CDRs, nadyt heulgpldyedyaumynabiealbhand ened aopetiahgf Hene do i monitor
light of prediction or experinental findings that
particul ar residues or groups of residues or even

entire CDRs do not significantly inpact antigen

bi ndi ng. The nethods used herein may utilize CDRs

defined according to any of these systens, although
particul ar enbodi ments use Kabat or Chothia defined

CDRs. As used herein, the term "canonical" residue

refers to a residue in a CDR or framework that defines

a particular canonical CDR structure as defined by
Chothia et al. (J. M. Biol. 196:901-907 (1987);

Chothla et aI J . Ml. BIO| 227 799 (1992) both are

T 1 e I nN
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sequences are selected fromthe sequences described in
Table 2 and Table 3. Different conbi nations for hunman

wo ecammwsik sequences FRI to FR4 are stated i n BEI/TB2009/052969

tabl es. Table 2 : Human heavy ghain acceptor sequences
As used herein, the term"gernline anti body gene" or
"gene fragnent" refers to an i munogl obulin sequence
encoded by non-1ynphoid cells that have notundergone

the ”@BHr&Un‘P’be‘&g%C%s?r}%ﬁh? Le?ﬁigﬁeabﬁ\ggﬁgﬁhgﬁdigg through that

rearrangenent ‘and nuta Xpre

particul ar i mmunogl obul j n. ee,..e..g., Shapiro et al,
Crit. eﬁge'?cq'rﬁ*?u‘ﬁg'ﬂ?erﬁ'ﬁf’éfr: b‘(1§§§d2t5’6d( 2002); Marchal oni s

et al., Adv Exp Med Biol. 484:13-30 (2001)). One of

t he advant ages provided by various enbodi nents of the
present invention stenms fromthe recognition that

ger m iThe appaidtosy Ogomnyises @ sensing arkariggmend ZChsangitive to the
anti body genes to conserve essential amno acid
sequepfssedts We labs@scecfam@biuct 26 i edch ofla\pluhabitysof adjacent
the species, hence less |likely to be recogni zed as

from goh&y ehants OUNER INRGBgIWRE RetdPBRGRE HigUFAL] ¥hd Fones 24.1
that species. As used herern, the term "key" residues

refer certai | S\ L [ e, i e
that | Rood Fo oAl TP R drbae (B AcCad SR Rows of
and/or affjnity of ap antibady, in rticular :

B r9aes b Fissdirechonay ie¥ a ashefidEter b fopsot piects
limted to, one or nore of the follow ng: a residue

t hat tRroya ahentedion) aancbrt lgagfotwat AHRCYIty EQRYEg |t 7Pops In a
site (can be either N or O glycosylation site), a

rare desctivex perpesiicle wathebliret dire¢tinrertachizogevd4.A to 24.n
the antigen, a residue capable of interacting with a

CDR, & gsyoendtedwites rébpective eomd Aclexr The deesdrelri@gament 20
heavy chain variable region and |ight chain variable

regi ogy c&ﬁgﬁzw% i $dhsflivel® YRM pre8EnPBe abstMéedof the object

residue In e region that overlaps between the

Chot hi a i it .a.-val.Labl i .
the. kibsrohsli theribsRs sy ALY ofy R oFERLe W earlis time
framewor k. The term "humani zed anti body" generally ..

r ef er SEQYENLIRY i’%&?‘&tam%W'@&%&Vs'@"%@gv(ﬁgqu figures 5
chain variabl e regi on sequences from a non- human )
speci €8d (@, ¢f. an gbjast $egving thioygRHiheyegiont digtimages comprise
portion of the VH and/or VL sequence has been altered

t o besemses ddtarcmmgriskg' datia.relatingdo éhe ipnédeace oo ahsenne of the
gernm ine variabl e sequences. One type of hunmani zed

ant i bggpect $n @aCPROIORf t@tbsam ippssbssor BrrafigeriedtuaBNsEORN in
sequences are introduced into non-human VH and VL

SEQUERGRR @F id @BhACGed 6 R JRIRRN B dMEHIUPB ToFiBRocessing
sequencCes. In particular, the term"hunmani zed

ant i bgdy" as her ej . ' 0 £

dor i Vit 967%esh 30, 15D % MuslidnfReRbL B Ly RikP Hres 7
innunosgecifically bi nds to an an{i en of interest and
whi chaB®iBr¢isHe RresPathAbARSEHS) Of &3 SRISThJT fge zones as the
substantially the am no acid sequence of a human

ant i bebigchmpvasdbrasigbribatragipnduherain @i firgt disegnsipn soiRpe and
havi ng substantially the am no acid sequence of a
nonhuaBasecontdi dimagnsioks isizede hiedex.n, Thheprbeesnor arrangement is
"substantially” in the context of a CORrefers to a

CDR havi ng an am no acid sequence at |east 50, 55, 60,

65, 70, 75 or 80% particularly at |east 85% at |east
90% at |east 95% at |east 98% or at |east 99%

identical to the ami no acid sequence of a non-human

anti body CDR. A humani zedant i body conpri ses

substantially all of at |east one, and typically two,

vari abl e domai ns (Fab, Fab', F(ab') 2, FabC, Fv) in

which all or substantially all of the CDR regions
correspond to those of a non-human i munogl obul i n

(i.e., donor antibody) and all or substantially all of

Y
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"consensus framework"” refers to the framework region
in the consensus i nmmunogl obul i n sequence. As used

whereimsi4s he term "consensus i nmunogl obul i n sepEBR2009/052969

refers to the sequence fornmed fipomthe nost frequently
occurring am no acids (or nucleotides) in a famly of
rel ated i nmunogl obul i n sequences (See e.g., W nnaker,
From CGenes to O ones (Verlagsgesellschaft, Wi nheim

Cer na@yrtﬂa'sgarﬁighrédatdc %équké(nto{hei SRR Fh8 Ut drs gaﬁ%ﬁ%gting to

position int consensus sequence IS OocCccupl e

am no _acid occuryin st frequentl t that sitio .
T Chevra a7 PesDle B s RG0n st Hime T RS 4T with
frequently, either can be included in the consensus
sequefeferenss tgdustoriedl<lata relgidng e AnticipRled QYRS to a
subset of framework residues that may adjust CDR
structure and fine-tune the fit to antigen as

descri bed by Foote and Wnter (1992, J . Ml. Biol.

224: A8 hedSshsinthiarAng@méemic atgyocainpesd eteleastbyne image sensor,
reference). Vernier zone residues forma |ayer

under ki @stQidePRanE 2RYnd EBSGdiatel dgiRsSE T, URbURRAOAL the
CDRs and the affinity of the antibody. The term

"1 nhi Qé%}qrﬁ e Pérfﬂgh tinf s ibOnf4dBs O the §ohé,?§é?%\§image

as use ef éi n ériconpasses parti al s for exanp

about 1 t0l10% or re, in particul gr about 20% 30% .
40%  SBUPE0%, Serse datn, hesaRpastiss Turteseraprises, 4y elsptronic
conpl ete reduction of said |igand binding activity. .
Sai d 'SURSNSIEM; 3 eAMBiSiaY 1e PRRGETFOr RITAIRMESY B% (ahgwn in
suitable method available in the art, preferably by

any néighed 3hsopreetedi foi B hameian 20aforfreceigivgnpiice s¢RE data
assays descri bed herein. As used herein, the term

" neut fdlm Thagamers and férogduatirg thamutthdioierBiglabgatiain data
activity of a target protein when a binding protein

speci Lk GahIngrdthidsr Bd'Gedcpbeg!l protein. Neutralizing

may be the result of different ways of binding of said

bi nding protein to the target. For exanple,

neutralizing may be caused by binding of the binding
proteih in a region of the target, whjich does not .

B £ ect e cugnd 2t el Pl TuTies: gittheg) S5k, passage in a roof
Al ternatively binding of a binding protein may result

in a Bﬁo@l@ﬁdéﬁf&e aheve dbepManiteringi iegiano 12neT ey repspera may
whi ch bl ockade finally neutralizes the target protein

act i vicomprieach stdreg giaif darheer eampnieiogafiiss randayeanducameras
according to the invention. Particularly a

neut r giré@tedhtthe degion it diferent angled ot that itBéyngover the region
anti body whose binding to RAGE results in

neutr glyh¢ zt"l}'if’fé’r'énf’fan@lekg' £ QEHCEH eRfh! dibdohsRin, BNEEto define the

Parti cul ar the néutralizing binding protein binds

y
RAGE N ces. ' [ I ti vi f
east MUGRRY Bgefur &t 2RUEBEARRT o Selahe BoagBion féof S0 o
50% 60% 70% 80% 85%or nore. Neutralization of a.
bi ol ofi%-BRSSAGR| VA- eTUORKREND 2SAMAE b IPY ISR 6T BNR R ailtoring
protein can be assessed by neasuring one or nore
i ndi caens. saltarNEAGH Iseptrali @althasama byildieg [tobrorAnngcted to
the art, and/or exenplified in the experinmental part,
as i nsipdlar i samisang, airangecaant! es diher6 enttfncesn¢hat6shiawvdld of the
For exanple neutralization of RAGE neutralizes the
bi ndi ng of RAGE to Ab-gl obul oners as neasured in
Exanples 5 and 6 below. An "inhibition of soluble
AB1- 40 peptide-induced reduction of cerebral bl ood
vol ume" determned in vivo in an ani mal nodel rel ates
to a partial or conplete inhibition, as for exanple by
at | east about 1to 10% at |east about 15% 20%
30% 40% 50% 60% 70% 80% 85%or nore, if conpared
to a non-treated control, or in particular, if
conpared to a negative, nonoclonal or polyclonal,
I mmunogl obul i ni sotype control. An "inprovenent of the
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present invention are capable of conpeting wth RACE
for binding to at |least one of its ligands, in

w@arviessiar a |igand sel ected from AB- pepti despCT/IB2009/052969

AB- gl obul oners, Sl OOb and Anphtgerin, and to prevent
RAGE bi ol ogi cal activity or function. The term
"activity" includes activities such as the binding
specificity/affinity of an anti body for an antigen,

for egra[y?,ggg f@ﬂa%gtéﬁeﬁ%ewttrﬁo%bgﬁ%nb'rﬂg§ be Pdsitioned

RACE an n an e neutralizing potency of an

anti bo or an anti- RAGE anti body whose

bi ndi Wéx‘t% Fﬁé‘)ﬁg&?r alizes the bi oI ogi cal activity of
RACE. The "bi ol ogi cal function" or "activity" of RAGE

may be described as that of a signal transduci ng cel
surface receptor for AB or receptor that nedi ates
transfroat Q)tanmt@temtmﬂlmﬁmfosmwﬂ Hﬁdtﬂjﬂet%eth@eﬂon't?ﬂ'ég region
term "epitope” or "antigenic determ nant” includes any
pol ypeptidhepriteker fitsnands gapadridingin sdast fiirectiimantg sesond
an i nmmunogl obulin or T-cell receptor. In certain

enbodp gt extéHRinCRE adRicBhd dh@Btien, Adidkds pépehdiallay to the
active surface groupings of nolecules such as am no

aci dsfrrs%”@r ctihd&oC “?tnéacl’PQQr%@hﬁ%yen #P6a.Stthé Mdf¥tementioned
and, 1In a n enb ments, may have specific three

di nensj structu cteriysti /

speci Pl”&anfMa? é°'?:‘t?a?gc1t gpa%?l c? %@%'tog'gg ?‘{c,neau form an
regi on of an antlgen that is b by an antiRo@XH I n first

cert aRHa¥rAfotAWe e, CAHMAR:$1ha 90‘?@ 1Sy gach having a fir

specifically bind an antigen when it preferenti al

r ecogdiraerssion & ther fjet directige@ndm ae@mﬂpﬂ'ea@nﬁ% lﬁ‘r'@‘%?econd

proteins and/or macronol ecul es. The term "surface

pl asmapeé@sQnance”, as used herein, refers to an

opti cal phenonenon that allows for the anal ysis of

real -tinme biospecific interactions by detection of

alterations in protein concentrations within a

bi osepsor, ensor /@Iﬂ@rﬁplsﬁoﬁ' i fIdgrg BéAQI‘Pé Cany&rheaD is

(Phar maci a n and

Pi scat awa or further descri

u. , pogn%teﬁgéés‘re REQFESEPr ?rrar@e-nhent% ?gﬁEee Xﬁ@ﬁ Y%, The
U, et al. (1991) Biotechni ques 11 620 627, Jom} n

B.. ePregessgr @uENagmenh |CoMRissgn? t field. programma n@a‘ array
Johnnson, B., et al. (1991) Anal. Bi ochem

198: 2GER@AY, . alfEheativelyna ‘thmplex' progsameeblenleisi ¢evige (CPLD) 32.
intended to refer to the on rate constant for

associTaki EFGAfis Aonaedtet adya tdoal perta®AMgemangereTtnd4 fend the
anti body/ anti gen conplex as is known in the art. The

term ’ frfaft em@ft UpLqs hesfiddted Stol Bt BRStREsihg E6e€I36.0In other
t he ofa %te constant for dissociation of an anti body

fromth nt | dy t I t
MR S L er?“’@@%%?. Spbrh e P2 may
refer to the dissociation constant of par ft.1c

ant i b&&?‘-pé'ﬁ?l feTAMe P it ?"I"t?n apd ?sorQﬁ%W W'tb Bl §£tt Memory
The term "Il abel | ed bi nding protein" as used here

ref er Aacesa pt&in vineh éUB%)bséPml ndoy pdrEeY t‘FPét‘pr‘ses a
provides for the identification of the bindin

pr ot eicomnRanitatiarisamioyiylet B coabettedl Joathaetrecessiiig: core 36 and
mar ker, e.g., incorporation of a radi ol abel ed am no

acid or attachnent to a pol ypepti de of biotinyl

noi eties that can be detected by marked avidin (e.g.,
streptavidin containing a fluorescent marker or

enzymatic activity that can be detected by optical or
colorinmetric methods). Exanples of |abel sfor

pol ypeptides include, but are not limted to, the

foll ow ng: radioi sotopes or radionuclides (e.g., 3H

14C, 35S, 90Y, 99Tc, 111 In, 1251, 131 |, 177Lu,

166Ho, or 153Sm); fluorescent |labels (e.g., FITC,

rhodam ne, I ant han| de phosphor s) enzyrratl c I abeI s
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asymmetric unit in an arrangenent that conforns to a
gi ven, well-defined crystall ographic symmetry provides

wao beo/osis cel " of the crystal. Repetition of P€TIEB2000/d52969

cell by regular translations in4all three dinensions
provi des the crystal. See G ege, R and Ducruix, A
Barrett, Crystallization of Nucleic Acids and

Proteins, a Practical Approach, 2nd ea., pp. 20 1-16,

Oxf or iV &litluity B0eso NOWnJQEH tolNaW 1Rk circui’gy are a real

(1999)."The term "pol ynucl eotide” as reférred t

herei n_neans ,a ¢ for t e

nucl e6'medé:é90kei(ltgﬁé¥ rﬁ’bgﬁﬁc I'ﬂegc'ftq %raeéﬂgﬁéerﬂgﬁt 44 and program
deoxynucl eoti des or a ified formof either t f.
o) SOERY AROGeBIoR (4| INsePRer Pgh o aiscP By SR dectrica
stranded fornms of DNA but particularly is '
doubl 8oWef . aRYeRPVINASUPIYE rpedyle "4&,owat%~d|s connectable to mains
pol ynucl eoti de" as used herein shall nean a

pol ynpoleot Thie comngunicatfongemodule, 3& BNAbles rdasy wotnaturgcations
origin, or sone conbination thereof) that, by virtue

of it pefWédH the apd¥PatulSIT aiEdn RRarAsIGIdRbEle”: 1S not
associated with all or a portion of a polynucl eotide

with which the "isol ated pol ynucl eotide” is found in
nature; is operably linked to a polynucleotide that it

is not, linked to.in .natuyre; ar d . NQ cc in .
nat ur B PR 0 coBierf AF <" S, b apture time
"vector", as, used herein, is. intended to refer to a _
nucl ePRAUEAtA! 1B13968 &F dhpafYiebi 4 r A1S8ERr (5RY UNRHe&Nd its
nucleic acid to which it has been |linked. One type of
vect opssasiated ensed data afe assacisted with ugictier dmeaelated data,
doubl e stranded DNA | oop into which additional DNA
segnerttigepypriddinggattiece dAnetdiar fory e oénsegictiata arsd @ multi-
viral vector, wherein additional DNA segments may be

|'i gat gindritichdl Répresdrabti@e NRRIl Kbihaiter B ebSErfber €
capabl e of autononous replication in a host cell into

whi ch they are introduced (e.g., bacterial vectors

having a bacterial origin of replication and epi sonal

mammali an.vectors) . her vectors. (e.g., non-episonmal .
TamanP et Jelte Batinisdepafptirtage;depties B iBaensing
of a host cell upon introduction. into the host cell, )
and t RERRIRMENeZ0 yynancan elirtralRbieqti4P mevendatougbipreegion
Moreover, certain vectors are capable of directing the
expr ed2iaoe ilbfstrgtecbin figuramdédl toHd(). foeexpoplgt v the yme of the
| i nked. Such vectors are referred to herein as

" 1 ec osduamanitn agpep tlestSis the iat e s figloy 58) nethey object covers zone
"expression vectors"). In general, expression vectors

of Ut bhidg YoinpietEIG R FtHes ND, DACHRINEURE 8aiP1iAN. EThe Sensed
the formof plasmds. In the present specification,

"pl asgid" d. .V, . y: [ hang I
the p g%ﬁwgoigsfﬁggﬁﬁg?ggéﬁggﬁﬁéﬁﬂgéﬁbﬁgﬁﬁﬁ%fﬁegé%gr%fthe
However, the invention is intended tp include such

ot her S1e3,4fahe 2088 Belskgdsplrd g ek i S6ie S,

vectors (e.g., replication defective retroviruses,

adenovi ruses and adeno-associ ated viruses), which

serve equi val ent functions. The term "operably |inked"
refers to a juxtaposition wherein the conponents
described are in a relationship permtting themto
function in their intended manner. A control sequence
"operably linked" to a coding sequence is ligated in

such a way that expression of the codi ng sequence is

achi eved under conditions conpatible with the contro
sequences. "Qperably |inked" sequences include both
expression control sequences that are contiguous wth

the gene of interest and expression control sequences

that act in trans or at a distance to control the gene

of interest. The term "expression control sequence" as
used herein refers to pol ynucl eoti de sequences, which

o Y Y a1 o N 1 o
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The term "reconbi nant host cell"” (or sinply "host
cell"), as used herein, is intended to refer to a cel

WO ni10/00M5i£h exogenous DNA has been i ntroduced. PCT/IB2009/052969

shoul d be understood that suchqgerns are intended to
refer not only to the particular subject cell, but, to
the progeny of such a cell. Because certain

nodi fications may occur in succeeding generations due

to e hﬂg 1R fos%ngé Ef’ai EPH{SS %I ﬁ&frlégtnﬂgﬁto K6 nay be

proge y not arent

cell, but are still incgluded thin the. sco {

Cor m “HRIEEIRER I 3. U ARG h PR S RGBT is one
cell's includeprokaryotic and eukaryotic cells selected

f r om ditperssion ged | isdissebm figyre 6.pParti cul ar

eukaryotic cells include protist, fungal, plant and

animal cells. In particular host cells include but are

not limted to the prokaryotic cell line E. coli
mamaltingthel dinldneRnalGtdpreddhtatdd3map beGekrratiduri bysectorizing
cell line Sf9; and the fungal cell Saccharonyces

cereviggd %atn%@%ﬂﬁr& ‘i‘l@ﬁ@ﬁ't‘?ﬁ@eﬁlré@b!m%s%%ﬂ té¥or into a two-

reconbi nant DNA, ol 1 gonucl eotide synthesis, and tissue
cul ture and transf n , Ie ti.o

l'i pof é‘b’P?'Zﬁ%? nal Enefy?%etn%ct'oﬁ‘ea\& ?’%‘ﬁ‘s z\nd%&h?ﬁ%&gai vae v as
technlques nay be rforned according to

manuf JListrated @ §ﬁ§g fications or as commonly

acconplished in the art or as described herein. The
foregoi ng techni ques and procedures may be generally
performed according to conventional nethods well known

i n t h&hardtreand ofipattescmiatredsiin segmeotes! igeaitee atoreasghonding to
nore specific references that are cited and di scussed

t hr ougbabds bRAcHViBs et eSBRCisitriggéle@Nwhermsre? tle sum of pattern
Sanbr ook et al. Ml ecular Coning: A Laboratory Manua

(2d e%qﬁg%ﬁ%%n&ﬁ&%{”%ﬂé&gg 5‘: HABOK A OleP &R acgn'\%ll set of

Spring which is |ncorporate

herein b ference far an ur pose. . "Tr

or gant MFeCURY Sy TalRS ﬁoneﬁeﬁtanaﬁvqe s JE A fponever the
refers to an organlsn1haV| cells that contain a

t r ans §emefallbeloyy the Hﬁeﬁh‘%%j@n% sehot GenRReEHt Y {raMmese
organi sm (or an ancestor of the organism expresses a
pol ypepti de not naturally expressed in the organism A
"transgene” is a DNA construct, which is stably and

oper alReprasehegiont e theeveritha fgrine Searefshawnehlfiguren® and 9.
whi ch a transgeni ¢ organi sm devel ops, directing the
expression of an encoded gene product in one or nore
cell types or tissues of the transgenic organi sm The

term "rLﬂﬁH eaﬁﬁ thglréd "JRIH Ghéih ﬁ?EQaMBFedevent whereln a plurality

i nter geab as used herein, refers

change _or an alteratian in t of a Mo

of npérpsgpﬂ(%fegmovnaénb%'ta%gffegﬁ'°faﬁfef°§9*e9“%{9%&%%5 ‘Figure
Modul ati on may be an i ncrease or a decrease in

magni tldd&opesaoRds ttai Agye i&ifoy H?e flaftent |‘%Yﬁ“bfa’iq1ef'gure 12
nol ecul e of interest. Exenplary activities and

f unct cormrespxinds todigace Pefor Mok Uatter event.are not linited

to, binding characteristics, enzymatic activity, cel
receptor activation, and signal transduction.
Correspondingly, the term"nodul ator,"” as used herein,

is a conpound capabl e of changing or altering an

activity or function of a nolecule of interest (e.g.,

the biological activity of RAGE). For exanple, a
nodul at or may cause an increase or decrease in the
magni t ude of a certain activity or function of a

nol ecul e conpared to the magnitude of the activity or
functi on observed in the absence of the nodul ator. The
term "agonist", as used herein, refers to a nodul ator
that, when contacted with a nolecule of interest,

causes an |ncrease |n t he nagnltude of a certain

. o L, o " I Y Y T T
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sanpl e", as used herein, includes, but is not limted
to, any quantity of a substance froma living thing or

wo ern®e45y4 | i vi ng thing. Such |iving things i ncPCOEB206U152969

are not limted to, humans, mqe, rats, nonkeys, dogs,
rabbits and other animals. Such substances include,

but are not limted to, blood, serum urine, synovia
fluid, cells, organs, tissues, bone marrow, |ynph

nodes spleen. (2. Cisfig E j t J
enbodiﬂ%g%{'égosg\{vhégiﬂ ent i4én&§r e%?lgga?g% %éog{v%\%{hfa Rﬁve the
i sol ated binding protein that dissociates from huma

RaGe fplamasiengih Bofpnenty Gremmagesaia] 0. |5 T 1o Reton 70.
constant of 1 x 10~ s~ or less, both determned b

sur f adeatyrea8xactiass8Q andeclassifiGation R0 fo d@nstprpy 8¢ PrPCess a
of enbodi ment 1, that binds to human RAGE and

modul aass, ofi pixehrelated| dataiinh ides, volhmeatidwintty vFo RAGHers,
to bind to at | east one of its ligands, as determ ned

in a shardaceuntin\direttom@sand casntfinrdirexaomBe, a HTRF
assay, as for exanple described in nore detail in the
experinmental part, in particular exanples 4 and 5, and
references cited therein ii) The binding protein of

enbodi j a J AL : .
Racemdaeared B RSB BB BPls fBfedined with processing
proteig, in particular, ac%ordiﬁg to,one of the. . ith
pr ecedMh G WnER TSR N9 iTAYN 4Pd SadiSURGVE Y et jyariant wit
foll ow ng biological activities: a . inhibition of

sol ubrespesl taghe bpekaraundasiveall aealebal wiiagionde sighgpess and
bl ood volunme (CBV) in vivo in an animal nodel, |ike
C57BLL6nfrestal Bhisripaet, ohithé arystetanpbye bebetior st domprgationally
detail in the experinental part, in particular exanple

10 andergitieé @8GEDpeiatedon Rep&i pixeblevellThoy eoiieb mbcéddng is
cerebral bl ood volune in vivo in an ani nal nopde

over - %Qggfﬁé@gkm%%tﬁa@’ sitphe tdieed r ﬁﬁs&%ﬂecismu%_@l?@duced

nouse no for exanple described 1 n nore detai

in the experinmental. [ ey, L rt | . .
Fof er 5 cBehaBRI i BY o R it ShBHRET B i ébizec
pl aque nunber and /or_ anyloid plague area.in vivo jn

B’ aniTHRS rUECUNs cresialr® TG miRe ABBIVE (RUORHg @ user
transgeni ¢ Tg2576 nouse nodel, as for exanple _
descr isbeeifiedh arop endat amej that héefingsethendevadanyaperosp nwhich
particul ar exanple 19 and references cited therein; d.

I nhi biptople efe aggnegatied ABhpdtatpept ieficiemdudbid boundary is

dynam n cl eavage of hippocanpal neurons in vitro, |ike

hi ppoeajuneld eebE @BRight Mt imdyedatis AMyesRr THISibouhaas, defines
as for exanple described in nore detail in the

exper i yBNiRlctiBAL t thel frsPalrbbtdH 8F nBWAYRING thé ABfnd direct
refergﬂggga%?@gg'%eg?g??féb.aigveﬁsagggg ABl-42n rection X
gl obul oner -.. i nduced reductiqn of synaptic_i. ] SSI

P vi PREengise R Rt R iearaglin & bty WgPed teddnate
for exanple described in nore detail in the

exper thaintsalcepHed | on nthabPyRAArky T&ieakgAtanglg’safpteral width is
references cited therein. 3. The binding protein of
enbodispegitied byrthe, usgiheandi its ditaensigaatpngsthectiicantion of Bow is
ABpepti des, AB-gl obul oners, Sl OCb and Anphoterin. 4.

The bdetdrminhaar by ethe refationescafe bhanpaesrage tgman in the frame.
enbodi ments, which is a neutralizing binding protein.

5. The binding protein of one of the preceding

enbodi nents, which is capable of blocking, in

particular inhibiting, the binding of AB gl obul oner to
human RACGE. 6. The binding protein of one of the
precedi ng enbodi nents wherein said wherein said AB

gl obul omer is ABl1-42. 7. The binding protein of one of

t he precedi ng enbodi nents, wherein said binding

protein interacts with at | east one, as for exanple 2,

3, 4, 5 6, 7, 8 9, 10, 11, or 12am no acid residue

of the - and /or C2-domain of human RAGE. 8. The

. o o a1 o
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identity, to one of said sequences. 10. A binding
protein conprising an antigen binding domain, said

whendioowgipr ot ei n capabl e of binding an epi t opePCI/IB2009/052969

human RAGE nol ecul e, said anti ggn bindi ng domain
conprising at | east one CDR conprising an amno acid
sequence selected from the CDR-H3 group of amno acid
sequences consisting of SEQID NO: 4, 12 and 20; and

nodi fi ay j V] :
dent (5 S 4PN ot 780G IB bRE R, RRISERRE frame is
60, 65, 70, 75, 80, 85, 90, 95 %.identity, to one of.

sai d SiGAERde &0 IMROTERH RSk 3?6’&% i PRGERRING I 1P normalise the
sequences consisting of SEQID NO : 8, 16 and 24; and . .
modi f reW ICPRE AifleRoWHE tesBa¢iuEh s bagkgraynd: dBgRackaround in
identity of at |east 50% as for exanple at |east 55,

60, 6%his toNtesd, shad bedtsfined,asotheopartehthe imageothehgouesponds
sai d sequences. 11. The binding protein according to

one ofotdigedis einethengeateb aishtneet phydicullyhsvatic oonuri st rextended
at | east one CDR conprising an am no aci d sequence

ig_ egfp%ﬂ?)& r&mi%B?T@ﬁngr%Wpc&ﬁlﬁﬁé;%gwr&f)om‘b [the parts

2, 10, 1?; or selected fromt _e - H2 grogp
the iR [P Begrshab Bt pHysiaERvrE st 67 T cdsie each

or selected fromthe -2 group consi sting, of SEQ. I

N 7 frages a9'5uChn 106 ¢ Wi Besh Daalg oo hC BIAG SDRoth the
havi n% a sequence identity of at |east 50% as for .
exanplferegroynsaand Hgckggoun@ sre onstyacted Sings, thgobaakgraynd is
identity, to one of said sequences. 12. The bi ndi ng

pr ot eidefined obyli ity $lowamgteornd ohandee gprieckdiougd model 64 is
enbodi nents, wherein said at | east one CDR conprises

an anmappra@igtesic §yepssensialhe cpptyifg amibMog Olow-pass filter to
consisting of : SEQ ID NO 2 Residues 31-35 of SEQ ID

NO. D ' iU kSvibo S ind Inodel is
SEQ | Sq ey CppBeigted aph Ui Mk ‘é}%%o] Fgfk%g!}%ndSEQ

0SB, A OSR, THHL BigE

89-97 of SEQ ID NO, :5 SEQ | . 10, Resi dues ,31-35 of ..
220 | Bufisienty GepsTnscnby the RECKUANSY J00RE JRSEY figbation
NO. :9 SEQ ID NO 12 Residues 97-109 of SEQ ID NO. : 9
SEQ | Drogess id refered de aspckarayndsemovp. Noultimaselggattqmpts to
NO. 15 Resi dues 50-56 of SEQ ID NO. :13 SEQ ID NO. 16
Resi daesigB9t®éacii pBEeQof RnNGput HAEEQ@ piobhkllityl ghat it is part of
Resi dues 31-35 of SEQ ID NO. :17 SEQ ID NO 19

Resi dygs t&@ghfundf (a PR&Yingobect). 17 SEQ I D NO. 20

Resi dues 99-109 of SEQ 1D NO :17 SEQ ID NO. 22

Resi dues 24-34 of SEQ ID NO. :21 SEQ ID NO. 23

Resi dues 50-56 of SEQ ID NO. :21 SEQ ID NO. 24

Resi dyes 89-97 of SEQ LD N :21 13.. The hindir .

pr oteilléﬁr adOGIRHIAYRR e%BW%nte%ﬂ, 'E%‘#pr?éﬂgﬂgrﬂsgt considered
| east 3 CDRs which are selected froma variaple domai .
CDR s#&tdepgndenyfy. ggchmixelip #4g hasia ¢&j szpé"aeﬁagmssoc'atef with
Residues 31-35 of SEQID NO :1 SEQID NO 2 VH 7F9
CDR- Ht. Rehsi daraticG0OvwgthimfthaseQehannets is mogietted HyNe mglitiypriate
7F9 CDR-H3 Residues 101-108 of SEQID NO .:1 SEQID

NO 4 GéussibA disttibMiory FEhi€bReick iRageakiema?idatetl by tBEQbiquity
IDNO :5 SEQIDNO 6 VL 7F9 CDR-L2 Resi dues 50-56 of
SEQID NO :5 SEQID NGO 7 VL 7F9 CDR-L3 Resi dues

89-97 of SEQID NO. :5 SEQID NO 8 VH 11E6 set VH

11E6 CDR-H Residues 31-35 of SEQ ID NO :9 SEQ I D NO

10 VH 11E6 CDR-H2 Resi dues 50-66 of SEQ ID NO. :9 SEQ

ID NO 11 VH 11E6 CDR-H3 Resi dues 99-109 of SEQ I D NO

:9 SEQID NO 12 VL 11E6 set VL 11E6 CDR-LlI Resi dues
24-34 of SEQID NO. :13 SEQID NO 14 VL 11E6 CDR-L2

Resi dues 50-56 of SEQ ID NO :13 SEQ ID NO 15 VL 11E6
CDR- L3 Residues 89-97 of SEQID NO :13 SEQ ID NO 16

VH 4E5 set VH 4E5 CDR-H Residues 31-35 of SEQ I D NO

o ey o pe—ge 1 P~ '~ AN N A NN N N S P Y. Y. Y P~ T~
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VL 4E5 CDR-LI Residues 24-34 of SEQID NO :21 SEQID
NO 22 VL 4E5 CDR-L2 Residues 50-56 of SEQ ID NO :21

WEEQAOBSNO. 23 VL 4E5 CDR-L3 Resi dues 89-97 of PGEB20®/052969

NO. :21 SEQ ID NO 24or a variable domain set wherein

at least one of said 3 CDRs is a nodified CDR am no

aci d sequence having a sequence identity of at |east

50% as for exanple at |east 55, 60, 65, 70, 75, 80,

85 8¢ iz daldell dotripliod REePR N RAMIENGRI Heordhe but

bi ndi ng protern according to enbodi nent , conprising

at | east two, vay,i abl omaj n sets. . 15.. The bi ndj.

pr ot elMP'EcEb Py K Fac?%eﬁ%ﬁggh?re guspign aiﬁ‘é'?béﬁ“r?"s%?ra bgt fittéd to

| east two variabl e domain CDR sets are selected froma

gr oup I si08ta ngmply Ry ppigulsling g ity ayptadeetandy srigag. The

set & VL 4E5 and VHI| |E6 set & VL H E set. 16. The

bi ndi myltvariage rGaussienddisgibutionrd afd -tineensiasddamdgpm variable

enbodi nents, further conprising a human acceptor

framewatikh milean gl bovidiange [ @i &9 foli@esor ding to

enbodi nent 16, wherein said human acceptor franework

conpri ses zéﬂlfastlone igolgéique uence sel ected

fromthe gCoup =5+ 9xpIgy 5 0F - 'XDuSkx 43, 44, 45,

26 a7 48 45, 967 BL 93, 53 54 and 55 18, The

bi ndi ng protein of any one of the preceding

enbodioFesH theCiBgRYithfi 68tH$ dls@@siltiodns ried\bneBAieRt for

vari abl e donain selected from SEQ ID NO 56 and 57;

and/ or . one |ight chain variable domain

sel ecfgg‘tpf‘&%?n‘ﬂSEQ IDNO 58 and 59. 19. The bi nding

protein of enbodi ment 18, wherein said binding protein

conpri ses mﬁ@,.,z\f@)r)#a;[dén(@@héﬂﬂSNWﬁr ein said two

vari abl e domai ns have am no aci d sequences sel ected

fron1vVSE ID NOs: 56 & 58 ; 56 & 59 ; SEQ ID NGs: .57

& 58 WieF€g 59 5p* Khe bi ndi ng protein according to

any one of the enbodiment 16 to 19, wherein said human

acceptor framework conprises at |east one franmework

region amno acid substitution at a key residue, said

key r €sclolpixed @ espiresbnted by tahe dinengoreadnvecrirk 0§ pofel channels.

resi due adjacent to a CDR, a glycosylation site

resi dggireftly 3b6r ERSdCareudedS ks furfiRBALE 8n@ftwo chrominance

interacting with a RAGE epitope; a residue capable of

I nter @SM 29rath EH Q’L@DBOI i g;%l:%néscg)ellragsthg Yfme @ ﬁfgﬂ\ﬁ%f the
5 R I'e Teg § I ght

resi due between heavy chain varia I'on an

chain variable_ region; a residue wwthin a Vernier. . .
Cone: AR ReR oPiED TorBarctind FiebiBrkdpind sPadfioiel isibutions
formation; and a residue in a region that overl aps

bet weéh fllawt hi a- def med vari abl e heavy chain CDR and

a Rabat-defined first heavy chain framework. 2 1. The

bi ndi ng prefxek asgeanrding p@enhgdiGrentx) 20, wher ein

said key residue are selected fromthe group

consi sting (heavy chain sequence position): 1, 2, 68,

70, 72, 76, 85, 89, 95 (light chain sequence

position): 11, 13, 43, 49, 58, 70, 87. 22. The binding

pr ot eM¥hese Spypnanes,of Sit heepsesepedithy &4iBodif néhe s possiblexthat
wherein the binding protein is a consensus human

vari abbRespymRisN 1o 2the FoRghbitl NEhdOrcRbOWH 283pefife]l and
the enbodi nents 16 to 22, wherein said hunman accept or
framewor k conprises at | east one framework region

ami no acid substitution, as for exanple 1 to 20, 1

tol5, 1 to 10, or 2, 3, 4, 5 6, 7, 8 or 9

substitutions, wherein the am no acid sequence of the
framework is at |east 65%identical to the sequence of
sai d human acceptor framework and conprises at |east

70 am no acid residues identical to said human

acceptor framework.24. The binding protein of any one

of the precedi ng enbodi nents, wherein said binding
protein conprises at |east one (framework nutated)

vari abl e domai n having an am no aci d sequence sel ected

T o - Y V2 ' o o I Y
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SEQ ID NOs: 68 & 63 ; 68 & 64 ; 68 & 65 ; 68 & 66 ;
26. The binding protein of any one of the preceding

wepdomi4sent s, wherein said binding protein i s PEPEIE®/052969

of binding a target, selected figom RACGE nol ecul es. 27.
The binding protein of any one of the preceding

enbodi nents capabl e of binding to human RAGE. 28. The

bi ndi ng protein of enbodinent 27, having at | east one

of th t|o ctio ;
chara 't"egfgg a&g gﬁfxn ng t Ir)r%&]usteé aﬁ@érgteaﬁACﬁ\d p§ovanance
The bi nding protein of any one of the preceding
enbodbsmtiaed whieh ehe fortegrdrinddantt bpekgreund respeapedly e Tofkeep
nodul ating, in particular neutralizing, a biologica

funct ks @érivaitionr 86hcis® ethegt &l fzsabedRPEE that edaioes . the two
30. The bi ndi ng protein of enbodi nent 29, wherein said

bi ndi tein n_p a n |
abili E&tﬂ?& sﬁ%fhbb ﬁ'ﬁtte& in @é&%t?o r%é"'th%t H{)B 5§ bold€ the
i gands. 31. The bi ndi n rotei n of enbodi nent 30,

wher eferegeund AR fﬂ‘”g\d ﬂdaﬁdul ates, in particular
inhibits, at |east one of the follomrng

i nteractions: binding of human RAGE to AB pepti des,

AB- gl obul oners, Sl OCb and anphoterin. 32. The binding

pr ot eFar ofheangk@nef afonmhhaatiored edimpicaéwbtth mexels channels are
wherein said binding protein is capabl e of

neut r agbdiwhed MmdBpérieht.OlTP@sCal idChbstirhyd disgdrl and so the
exanpl e Ab-induced cl eavage of dynamin in primary

neur o ts in

hi ppo@%%ﬂﬁtgggo”&%?ﬁguc%%ggé ggggﬁ?‘ﬁhé CBV 33. The
bi ndi ng protein of epbodi ment 32, where{;n the RAGE

nol ecul e i orl di\ke sSRAGE. 34.
The blndlngoﬁgﬁelnzo#ﬁﬁiﬁggfneﬁt %51& Jerein t he RAGE
is selected fromhunman, rat and nouse. 35. The bi ndi ng
protein of any one of the precedi ng enbodi nents,
wherein said binding protein has an on rate constant
(1cOn) to said target selected fromthe group

consi ¥¥harg af couespasgsto Hisodiegena\lamentsaef Feand apditw are
103M 1S1; at |east about 104M 1S1 ; at | east about

105M 452l sle@dbnisC@dsta apad @6P4ckvdly, fand -ats | &xadn the prior
about 107M 1s 1 as neasured by surface plasnon

resonan 36. The b|nd|n rotein o

pr ecer(gﬁ’;’b@WSédl nt &€ \Mtl ﬁ'a§%ﬁSdP(I§ ?fdyn gt)‘&ﬁe Aw e
has an off rate constant (koff) to said target

sel ecteAditioAan diseibgtiondca®bs iteinsfaymel: inat joimstistaibotions:
10 2S1; at nost about 10 3S1; at nobst about 10 4S1; at
nost about p Lpandpplix PRt p@pout 10 6S1, as

measur ed byégﬁgﬁacé oﬁagﬂon f%%oﬁance 37. The bi ndi ng
protein of any one of the precedi ng enbodi nents,
wherei n said binding protein has a dissociation
constant (KD) to said target selected fromthe grou
consi dotegheriogs arfpeenArNAd Y 7z 1. =dt SHSSta &’B@UPGE@QS to
8 M at nost about 10 9 M at nost about 10 10 M at
nmost  aRAkH thbOrotdgrblindbr BBRSgrélit 10 12 M and at nost
10 13 M 38. An antibody construct conprising a binding
proteln descri bed in any one of the preceding

enbodi nents, said anti body construct further
conprising a linker polypeptide or an i munogl obulin
constant domain. 39. The anti body construct according
to enbodi nent 38, wherein said binding proteinis

sel ected fromthe group consisting of: an

i mmunogl obul i n nol ecul e, a nonocl onal anti body, a
chinmeric anti body, a CDR-grafted anti body, a humani zed
anti body, a Fab, a Fab', a F(ab')2, a Fv, a disulfide
i nked Fv, a scFv, a single donmain antibody, a

di abody, a multispecific antibody, a dual specific
anti body, a dual variable domain inmunogl obulin, and a
blspeC|f|c antlbody 40. The anti body construct

o o a1 Y T L ~ o ~ N
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a human 1gd@ constant domain, a human | g& constant
domai n, a human 1 gG3 constant domain, a human | g4

w@oonshassi4 domai n, a human | gE constant domai n, PEI/MB2OEN52969

| gD constant domai n,a human | gAp constant domain a
human 1 gA2 constant domain a human |1 gY constant domain
and and correspondi ng nutated domains. 4 1. The

anti body construct according to any on of the

enbodipents. 38 to 40, conprising an | nqgl obuylyi n

conat JHE B Aad iy R BRRROOR LRI ar de g the
fromthe group consisting of: SEQ ID NO 25, 41, 42,

and 2@robbbilit\rthanti §ioey pixun|isigaire of an@fosighgurall This may be
ant i body construct described in any one of enbodi nments

38 t 0 cditulatéd dctingadyB4yRs] ik fadrtbiéksconpri sing
an agent selected fromthe group consisting of; an

i mmunoadhensi on no| egul e, an imagi ng agent, a
therapeutig@@genpligad—?=cy@®ﬂoxic agent. 43. The
ant i body conjug&@@)5665 ding to enbodi ment 42, wherein

said agent is an imagi ng agent selected fromthe group
consi sting of a radiol abel, an enzyme, a fluorescent

| abel , a | um nescent |abel, a biolum nescent |abel, a
nmagneld Gefndd &, thaNbgBli®inkib. fofhs Ji eheadisthivetiorBONVhight isetter
accordi ng to enbodi nent 43, wherein said i magi ng agent

is art S [ ;

st 14 PPSERRClG° Sl FRehbRTBE CEIGHIHRI, TRRPI SREreated os
166Ho | nd 153Sm 45. The anti body conjugate accordi ng

to en@% YWent 42, wherein said agent is a therapeutic

or cytotoxic agent seleited fromthe group%Ionsisting

f: ti lite, | K ny t
ot bl ot LT BN ?@P%a%yﬁ?—r;"‘?’n@%%‘) "

anti -angi ogeni c agent, an anti-mtotic age an

ant hracycline, toxin, and an apoptotic agent. 46. The
anti body con gruc@kQQ'brding te any on of the

embodi ment éfsé ”tlél,ﬂx) V\f]f,{,[e@be N ?Qndi ng protein
possesses a human élycosylat'ﬁn patt€rn. 47. The

anti body conjugate according to any on of the

enbodi nents 42 to 45, wherein said binding protein
possesses a human gl ycosyl ation pattern. 48. The

bi ndi Mheppatapmetessc adr thesg tistabytianse §f,.the and {n, .z} are
enbodi ments 1 to 37, wherein said binding protein

exi st %Id%%te? g\;éfsttir%'to4$a?{gﬁ%@5%qmingﬁgrgta{ngcérfnges in the

accor 0O any one o odi ment s

wherein said anti body construct exists crystal.

50, TRECKHTPHRbGJNE BAFLRNES MY thrig TEOGS) RAIGIEF heever
enbodi nents 42 to 45, wherein said antibody construct

exi st shawatiancesstmgl, . £plandlhke Horadrogndpmedadi m,, aacoigitibay and
to enbodi nent 48, wherein said crystal is a

carrier-fr . St | L.l

cryst Sharel3 BREEE 0 Tnader TS, el R Hakge to keep the
enbodi nent 49, erejn sajd crystal is a carrier-free
har maeERuriEnal BT PlsNitEdovet BUEERR 9 delp $hg gabiasion of the
anti body conjugate according to enbodj ment 50, wherein
sai d ¥BRanGeEs mareastabledivedveraging theystaisticoventhe entire frame.
controll ed rel ease crystal. 54. The binding protein
accordi ng to enbodi nent 48, wherein said binding

protein has a greater half life in vivo than the

sol ubl e counterpart of said binding protein. 55. The

anti body construct according to enbodi nent 49, wherein
said anti body construct has a greater half life in

vivo than the sol uble counterpart of said anti body
construct. 56. The anti body conjugate according to

enbodi nent 50, wherein said antibody conjugate has a
greater half life in vivo than the sol uble counterpart

of said antibody conjugate.57. The binding protein
accordi ng to enbodi ment 48, wherein said binding

protein retains biological activity. 58. The anti body

- R o
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enbodi nents 60 to 62. 64. The vector of enbodi nent 63
wherein said vector is selected fromthe group

w@onsietsing of pcDNA, pTT, pTT3, pEFBGCS, pBV, PONB2009/052969

pHybE, and pBJ. 65. A host cel hiconprising a vector
according to any one of enbodinents 63 and 64. 66. The
host cell according to enbodi nent 65, wherein said

host cell is a prokaryotic cell. 67. The host cel

accor i S h
= oor g HE LN exrvis BENE @'S?'?%“e%% B led Juirn -

wherein sal t_cell is ukaryotic c 9.

host @&fE %{E“%‘Pg EE tBOSéﬁB%’dﬂ‘é?ﬁbylgg ! S Osdi eﬂ‘ﬁ‘e'e the

eukaryotic cell is selected fromthe group conS|st|ng

of pr deregtound| |is damip@ntcdiut, dpergasescelol aimast Uhgwhere the

cell. 70. The host cell accordlng to enbodi nent 69,

wher ebaclgrodne ik afgnoinant. célHe pixeamertel merarpeters are gradually
selected fromthe group consisting of; a mammalian

cel I, upBadi aRec@hth fodifle & heigectragelsiow Tchhngden hastistics
cell according to enbodi ment 69, wherein said host

cel I igus&l eﬁ edafidyn_HRK g@%élsﬂlu%t‘?&{ | §r G&IiGEhd Sto  the

and yeast ce 72. The host cell according to

enbodi_nment 71 erein

SaCCthaB *ﬁ%ﬁ kY a§§ a%&é‘g%qgreh%;c{atéds 8 i Shna”ar to
to enbodlnent 70, mher? sai d_host cell is an insect

sto cal first rdennlansPrgs 16 filfeto fBivpmgha Qirisntineranpiae & the
of binding RAGE, conprising culturing a host cell of

any omewoparariedehisn®ntage 8&fined aS3fdllowstl t ure medi um

under conditions sufficient to produce a bindi ng

protei n capabl e of. binding RAGE. 75. A protein

produced agcar@iitdd to the nethod of enbodi nent 74. 76.

A conposition fleri the rel ease of a binding protein

sai d conposition conprising (a) a formulation, wherein

sai d f{Hdpyl at lgofheCQWtbﬁ&? rGteChNEt @ lid 284 v@ERﬂU&l’i parameters

protein according to any one of enbodi ments 48 to 50,

and an e a s§ I c
carri@PhM%§$%Whg&E ﬂ%%%?%%ﬂﬁgéﬁgr tgqﬁt@%e%gggkngﬁ?e'The
76, wherein said nerlc carrier is r ,

sel ecf¥GIFFUG Bn%fcgﬂ H5ide MsAN ?rf’é‘dg}’ﬁrtﬂf‘cggn@%s?qmﬁx'ﬂ?med as
poly (acrylic acid), poly (cyanoacrylatesL

(ani naveightgd)firspand segang drements, pbithe pixe §h9@pﬁh\@é}es The
poly (esters), poly (lactic acid), poly

(1 act iptxet avgjplydads areadephndent I%In(}k]eirpad;gociated probabilities. The
(b- hydroxybutryate), poly (caprolactone), poly

(di Oxa@r@@@undp?deabﬁ&hMlselﬁ@d_glirv(tﬁb)cal(ﬁlﬂét}}’on of the foreground
((hydroxypropyl) nethacryl am de, poly [(organo)

phOSpErftfo%’f'g)]a a&eYs & &HHQ b%%k&rro%hd ﬂ?%yblﬁt‘(l' ¥l the background

al coh V|ny pyrrolidone), malelc anhydride-

g: Eﬁhﬁ%}ar%?ta Orgl H&Y %d%{ﬁé%" ) %%I %gléye%} Por the variance
derivatives, coIIa en, fibrin, gelatin, q%ghur ni c
aci d, CBICHEEORCINGS [tdEIUIre (o5 %e@eﬁégrfée g(more data

polyeaccharldes bl ends and copol yners thereof. 78.

The cénmperdedi @nrea@himmutefgnm@lteﬂb@m liegrrity 65 adgiest t9 this linear
said ingredient is selected fromthe group consisting

of al hppioach syc making Ur db@draieet ohatbei foodgrogmd and hackground
hydr oxypr opyl - b- cycl odextrin, nethoxypol yethyl ene

gl ycol and pol yet hyl ene glycol. 79. A nethod for

treating a mammal conprising the step of adm nistering

to the mammal an effective anount of the conposition
according to any one of the enbodi nents 77 and 78. 80.

A pharnmaceuti cal conposition conprising the product of
any one of enbodinents 1 to 59, and a pharnmaceutically
acceptable carrier. 81. The pharnmaceutical conposition

of enbodi nent 80, wherein said pharmaceutically
acceptabl e carrier functions as adjuvant useful to
|ncrease t he absorptlon or dlsper3|on of sald bi ndi ng

. ~ ~ . o "
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neur onuscul ar bl ocker, an antim crobial, an
antipsoriatic, a corticosteriod, an anabolic steroid,

W@eo1en0g45hd opoi etin, an i muni zation, an i mMunoRCDIBAIIN52969

an i nmunosuppressive, a growt hzhkornone, a hornone

repl acenent drug, a radi opharnmaceutical, an

anti depressant, an antipsychotic, a stinmulant, an

ast hma nedi cation, a beta agonist, an inhal ed steroid,

an epi WEH %tl‘?{?saf'ﬁigqu ﬁ‘ew{rPh{e'\?anaﬂBQ u@d&ﬁét&}(hﬂﬁ!ulatmg
ant agoni's exanpl es are

ant i ant ta secr et ase |nh| itors

t au- rrégld?yattb Ct?k?g‘j‘nf’? iT8FPALy @é’?eés ' ktge eCYTeEnt_frage. Thus
ant agoni st s, choI esterinase inhibitor % tactrine,
donep&riancesi galytGhanoaeven é'&fl’farfﬁaﬁﬁt'r‘{g)’ withingiye; frame. " This
NVDA receptor bl ocker (e.g., nemantine) , a

gl ycopaenembsg)| theanananuesi tro(re.@ec,onﬂmahaa“n'rﬁdl)ally small over long
i nhibitor or allosteric nodul ator of gamma secretase

(€. d. peRod$ |afr hb pacafvedy) Thig dish ehakesi Bgndeoirmanat one is only
bl ockade gonadotropin rel easi ng hornone agoni st (e.qg.

| eupr @4egldstad in ad|§1¢r'igflﬁémrhd‘ f@reg"gurﬁd rpeePacground at tlmes of
ant agoni st, a chel atin agent, neur onal selective

L typ opblocker, an i mmunonodul ator, an
ny|l o%&ﬁ?n% fﬂ@g@ﬂg%“s i nhi bi tor or anyloid protein

dep05| tion i nh| bitor (e.g., M266) , another anti body

(e.g., bapineuzumab) , a 5-HTla receptor antagonist, a

PDE4 i nhibitor, a histam ne agonjst, a receptor

pr ot eiQnceciheanpEhYiEgo gs yOamaksedeintn Brf@df@c‘th@ i inplgrendent of

stimulator, a serotonin 6 receptor antagonist, a 5-HT4

r eceptioe tmy@gimmd andhutleminstien oitibe \adeyl Lirk:(bssézrulmraldewn into

stimul ant whi ch enhanced neuronal netabolism a

sel ecimatigeBbleacH @8N This, isadpaé tyalo@w@osarplirdtt the normalised

benzodi azepi ne receptors, an anyloid beta production

ant agQ/THe%tm‘EH bﬁ@r‘n@'atnﬁrmeﬁ%e?méhﬁhg thElF ABRAS i 1iRTE to form

i nhi bitor, RINR al 7 partial antagonist, a

therapeutl c targetl ng PDE4, a RNA translation

i nhi blef'?&?ts a muscarinic agonist, a nerve growh fact.or

receptor agonist, a NGF receptor agonist and a gene

t herapy nodul ator.85. A nethod for reduci ng human RAGE

activity conprising contacting human RAGE with the )

pr odu®Btiefnsanye omytragtednigddi/ geress &acho fene udireqthyatfrom its

human RACE activity is reduced. 86. A nethod for

decr edsrieggpundAGEotabilidy rignage. dthel pasernoise simgrncbnstructed by

sel ected from AB peptides, globuloners, Sl Ob and

Anphotagéiagirgtie foi8greGhd |pﬂ‘ot§bﬁﬁlﬁyt\bi@lﬁlﬁ%e 208P1a4si rg 24.n of
the step of admnistering to the subject a product of

any Olife 8F:dsub‘?r%é/r§?:?hﬁmg t ?Sroéon 84s sholikt :HQ%U‘P@S 2 and 5

the
treating a der associ ate RAGE
activit. ng t he I steri 0
in con%?4 Wg a)"f "5t 'ﬁ‘e rgf’éﬁ%ﬁt |ﬂ<9wag1g1ntQ‘ggg%r%gd'v[s'ons
of any one of enbodjnents 1 59. 88. A
r educfﬂwﬂ“@ﬂ@ﬁab@(?mwsﬂ?p%é‘ﬂﬁ ?hesﬁhﬁsgig? gﬁ%fnﬁhﬁ active
di sorder in which RAGE activity is detrlnental
conpr redieny Bloerizanes easipagt tadiot isekepisjoastany, bewau@t their scale
any one of enbodinments 1 to 59, alone or in
conbi Famacchead tohthet dveradeheiatppeudize ofigdnisan BOtheTiname. Thus,
nmet hod of enbodi nent 88, wherein the disorder
conpri ses neurol ogi cal di seases selected fromthe
group conprising Anytropic Lateral Sclerosis, Brachia
Plexus Injury, Brain Injury, including traumatic brain
injury, Cerebral Palsy, Friedrich's Ataxia, Quillain
Barre, Leukodystrophies, Miltiple Sclerosis, Post
Polio, Spina Bifida, Spinal Cord Injury, Spinal Miscle
Atrophy, Spinal Tunors, Stroke, Transverse Myelitits,
denmentia, senile denentia, mld cognitive inpairnment,
Al zhei ner-rel ated denentia, Huntington's chorea,
tardlve dysklne3|a hyperklne3|as mani as, Nbrbus

-~ .- I 1 I T 1 I
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96. The nonocl onal anti body according to enbodi nent 92
wherein said anti body is capabl e of bl ocking the

whendiomgiof AB gl obul omer to RAGE. 97. The nonpCT/B2a09/052969

anti body or antigen binding fragnment thereof according
to enbodi nent 92 wherein the antibody or antigen

bi ndi ng fragnent conprises: a heavy chain variable
regi on having an am no acid sequence selected fromthe

group Bgﬂg%%g f\ge@} gﬁf&gﬁ@n NRat ]mafElQ B NEnt8d BP% matrix

SEQ | aln variable region having an

am no_aci d sequence sel ect fromthe group consisti.ng. .
o Sease\PEMERESEaPrSaRq Ta ey liatert)or oEO5d ' 4Réls i
human | nmunogl obul i n gamma 1 heavy chai n const ant

regi ofih&lf #$504HAted2808-d sequence SEQ ID No. 25; and a
human | mmunogl obul i n kappa |ight chain constant region
with ami no acid sequence SEQ I D NO 26.98. The

nonocl onal anti body of enbodi nent 93, wherein the

ant i gFhelpattirngnateioed arecstapked esematimecast wirae may be thought
conpl enentarity determ ning region (CDR) conprising an
am no oaGkth ARELEME SN téisor aRatasHHONOIPHgEEsVE BRd 11. At
the sequence selected formthe group consisting of SEQ

|15E)) Ngr?g %\Oﬁa\ér 44 @his 7s’tre% %@éﬂa ™ ﬂ’ﬁzgr'&éls islée%f;\@nte%sin time

. 'The  nonocl onal ant y according to

enbodi nent 93 wherein said VH.domain canprjses heav
chai n arEveRe SCEGRBI e thdoindal AGttr AL eyl Bafbbered
that has at | east 90% honol ogy with the sequence

sel ectdEnereimthe Sugi SfipPaEHE| Teirky clmelts) ¢xserds a threshold
SEQID NO. 9, and SEQ ID NO. 17. 100. The nonocl ona

ant i bosyr acconali sgt taf eobeetiutivat framesheCenversely darvigvent is
domai n conprises at | east one CDR region conprising an
am no t@eiidatedqudeaethsl sbmatallse belowd Gbie hinadhotly oMet ha set of
t he sequence selected formthe group consisting of SEQ

I D NQgongecudivedramiés. The represehthtiohdin e 40 d Oéts- eath€zone

nonocl onal anti body according to enbodi nent 1

wherei_p saj ] ' - ] I t. ¢ e

Fegi oft o AR pRASRIGRER0 3he, 38 5 FoILESTH Ghmpacty
SEQ I D, .10, 11, 12: SEQ ID _NGs. .18, 19, and 20, .
202, Vit SessR ot v ity g8 oea A er JMenfiits Almensions
93 wherein said VL domain conPrises a light chain .
var i aBIreciusgiannantg difecaionaofi e dei fgraey atte ahilusHated in
at | east 90% honol ogy with the sequence sel ected from

t he gfigup domdiict inmy bk SE@ehBNN dépict8ECas B MN@o-diBensional
and SEQ I D NO. 21. 103. The nonocl onal anti body

accor ghage, a3 iethe das@ figutes 8yoedrel N2 s Hedlerkfhg dgam o figure 4,
conprises at | east one CDR region conprising an am no

aci d gegHefdnpl 1) cBtnphePelet0JathaGRAB iR Bmavahi ttoh§om(|a [e)zxtent

sequence sel ected formthe group consisting of SEQ

ronoc Bk £ sy 48 fefpe it i uslE iy, A amproccn

wherein said VL domajn conprises east three

[ egi oﬁ@a'%?‘é%ttédaf’?o Nl Gedodita 3&%% 5 r@@eﬂefg,at%za?o the
SEQ ID NGs. 14, 15, 16; SEQ ID NOGs. 22, 23, and

24. 108vertae The Profsdy bepinarwitgdhe Brsidranae prHgifeas agiototype.
enbodi nent 92, wherein said antibody or

ant i géranesndrenghdém agngared $n suncess@rantitth ol pratotype, if the
humani zed anti body, a fully human, a chineric

anti body, an antigen-binding fragment of a humani zed

anti body, or an antigen-binding fragnment of a chinmeric
anti body. 106. The anti body or anti gen-bi ndi ng

fragnent of enbodi ment 92, wherein said anti body or

anti gen-bi nding fragnment is an anti gen-bi ndi ng

fragnent selected fromthe group consisting of a Fab
fragnent, a Fab' fragnent, a F(ab')2 fragnent and a Fv
fragnent. 107. A hybridoma cell |ine that produces a
nonocl onal anti body or anti gen-bi ndi ng fragnent

t hereof according to enbodi nent 96. 108. The hybri doma

Y Y L P —



115. A nethod of producing the isolated binding

protein according to enbodi nent 91, conprising
weeeedsng a host cell in a culture nedi um undeeT/IB2009/052969

conditions sufficient to produee the binding protein,

collecting the culture nedia, and purifying the

produced isol ated binding protein. 116. A

phar maceuti cal conposition conprising the nonocl ona

ant i bedynPis ABE & gééﬂtg&ﬁv@&l BOTthk MtoRRGHE §.&0tHeOdRYence is

of enbodi nents 9 r 102 and a pharmaceutically

acceptable. carrier. 117 . A neth . ' . :
i seadaogtt AFE paEImes fis el SBinse LhERI s ontinues unti
nonocl onal anti bodi es of enbqodipents 99 or 102 t hat

bi nd_ (6" end CANGGRENG 13 FodeRes: TH diormALSeRbeYRSt isfconstructed
enbodi nent 117 wherein the disorder conprisesjieuro

| ogi chly dvereainesthse(stretaest betvyaeie pErtotPec 6hprges o single
Anytropic Lateral Sclerosis, Brachial Plexus Injury,

Br ai n patgetsy, THenkehgth of) ebclaspan i< alsoaienoidegduary appended onto
Cerebral Palsy, Friedrich's Ataxia, Guillain Barre,
Leuko@ygh ﬁ:%tbit\gfe védibit §PbRgivEl ©rhg i§ noPasst. Pol i o,

Spi na Bifida, Spinal Cord Injury, Spinal Miscle

At rophy, Spinal Tunors, Stroke, Transverse Myelitits,
denentia, senile denentia, mld cognitive inpairnent,

Al zheirer-rel.at ed dementia, Huntington' s chorea,

ar i 0 TEYRISE e ok AP Ml SN o compare
Par ki nson, steel-Richard syndrone, Down's syndrone,

myast REHEHSyr avi s, nerve trauma, vascul ar anyl oi dosi s,
cerebral henorrhage I with anyloidosis, brain

i nflanmation, Friefrigh' s ataxia, acute confusion

di sorder, éﬁﬁdfkqugﬁ Tateral sclerosis, glaucoma

Al zhei mer' s di sease, giabetic nephr opat hy, sepsis,
rheumatoid arthritis and rel ated inflammatory

di seases. 119. The anti body of enbodi nent 105,

conprising at | east one VH region conprising an am no

aci d Yéoprenpeatsebelumedveéetors BRIE$EDUNG pHEerancnsl7 ¢ i82@ small
The anti body of enbodi ment 105, conprising at |east

one ViosiRigk ¥egGianBhg Sdondtat BNpraQeRC UlisieIB9NERo. For clarity,
selected fromSEQ ID NO 58 and 59. 121. The anti body

of e [ 20, it I i1

Yo 100t abs, ehiRinely o Gpaael of R Y5EHIh Shall be
antibod%Jof enbodi nent %21 mh§rein the nutations are

sel ecPeHPFLACFPAIREA? BVBARHPE St at i ons and mut ati ons

of Vernier and VH VL interfacing residues. 123. An

anti body or binding protein of one of the preceding
enbodi nents which inibits the binding of RAGE to an

HVGB Fe@p@ BXxactemplat B0 iorfigute dhgeherdlly drvabvasdproegecting from
protein of one of the precedi ng enbodi nents whi ch does
not i vbimlei Lsddig HighdiimgnsibnfAGRut Gpace MHbkdliated GvidNAan input
conpl ex. 3. Generation of anti-RAGE anti bodies 3. 1.

Gener gkndit idpRdbEseRt 20et@PR! IGAL WRRelsiéhdPe parAedtal eshace
by i mmuni zation of a suitable host (e.g., vertebrates,

i ncl uding.: - j - i Rl

catt | S RRitEEN aThGfe S 3h opRIRPDs ABLE Iy Phiggse, feature
eggs of birds, reptiles and fish). To generate the

anti bodi es of the present application, the host is

i mmuni zed with an i mmunogeni ¢ RACGE pol ypepti de or
fragnent thereof of the invention. The term

"imuni zation" refers herein to the process of

presenting an antigen to an i mmune repertoire whether
that repertoire exists in a natural genetically

unal tered organism or a transgenic organi sm

i ncluding those nodified to display an artificia

hunban i mmune repertoire. Simlarly, an "i munogenic
preparation” is a forrmulation of antigen that contains
adj uvants or other additives that woul d enhance the

I mmunogeni city of the antigen. |nmmunization of aninals

I o 1 o I T I T g, ~
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the animal, an i munoglobulin fraction nmay be obt ai ned
fromthe serum or the antibodies may be purified from

W0 baosersim  Serum or i mmunogl obul i ns obt ai ned PET/1B2069/052969

manner are polyclonal, thus haggng a heterogeneous
array of properties. 3.2 Anti-RAGE nonocl onal
ant i bodi es usi ng Hybri doma technol ogy Mnocl ona
anti bodi es can be prepared using a wi de variety of

t ech f
hsg h n EQHQ&‘éﬁgc\gﬁ%ﬁr@r’é’ﬁf{@“ﬁ% dpr‘oﬁa%lnH j‘g%ﬁdge tegtiPlevent pattern

t echnol,o a.cC t her For exanpl e,
rronocI"Uﬂ% g'gﬂ? "c?df"é%d%aﬂaﬁeeag%d’ﬁ&gd usi ng hybri doma

t echni ques including those known in the art and

taught, for exanple, in Harlow et al. , Antibodies: A
Laboratory Manual, (Cold Spring Harbor Laboratory
PressEvent$ ede rmoy deggmpesadngntoetreaions that correspond to
Monocl onal Anti bodies and T-Cell Hybridomas 563-681

( El sexomimoNiolver 29@13ubl-eainds satierasreimgle ipeoplep @ péaule close
by reference in their entireties). The term

mno@%@é’rﬁbr 8Pt padyn \ath USBAIEE! B id thiflOh rhbdéIt 82! dfosuch
anti bodi es produced through hybri doma technology The

term gp %88#\&”@' cofhrstrh@ irnﬁgrehﬁ)otef% BVt RO iR option
is derrve rom a srng one I ncludi ng any

eukaryotic aryotrc a n

et notob Y hate Pusts; efted 5MutaidiTs BF qﬂr'aafafﬁamn
and screenrng for specific antibodies using hybri

t echnéVelyyPsaP@ngiRiat AEPRRNtANIVRAGRR A rArch bingRy anﬁ'm'nam
one enbodi nent,the present invention provides nethods

of gerevabtsin{-Drbin M hiéen thesanmethodis ayrodgcawiddelssthat compactly
ant i bodi es produced by the nethod conprising culturing

a hybahdaifetinly repeedent ithg saib-arntd)othyy addo hbe provide a direct
i nvention wherein, particularly, the hybridonma is

gener gleifod%f fcrb%m&rn§ rthanowt fis,| 5 GhasHsh mﬂm@mmmw
i muni zed with an anfigen of the invention with

nyel o u%gétlt% %Eﬁrt ?eﬂnesghﬁgoﬂd%ggt&grcgé{ by, Ciitf!&‘s d LDA into

resuI rom usi on ones

secret an t|b abIe brnd a f the
ventiagnes. ahecs ity ovant ciodd eonasrnad Ry BeBtad n°§ﬁ'SRaéﬁ“p'e
anti gen. In a partlcular enbodi nent, the RAGE antig

i s adspaichtEpad vsathto effigienthnfing Jat Sdnin Hgwer B4) sub-events
i mmune response. Such adjuvants include conplete or

i nconplidtie 4 evadt; saratljautene , caRBEX (clagsifigation model used to
di pepti des) or |SCOM (i mmunosti nul ati ng conpl exes).

Such pejvisiandlly BRYvEEkOL elissiffiahpol WpE®. | dbthr efmttiedei thodels
di spersal by sequestering it in a |ocal deposit, or

they BBYsicOBE ®hBarSHikid *BASFudtBAtushld TBIABRd thE&MMISdefired in

secrete factors that are chenotactlc for macrophages
and o e e . .
part S 2oy SPREPahsby Ay b B SUEEGHs enan, 3, fxpd sie
t he |nnun|zat| n sch e mnll i nvol ve two re. .
i nGRgast GO TROBE eyt Naktie Egseatl GL 1By yindow is
several weeks. Once an i mMmune response i s detected,

, user.i otheeyvingi eitenddeyped Ahei gaenRiace ef ghe event,
detected in the nouse serum the nouse spleen is
har ves¢red andsubstiared yfoeshe sat aif dibunitib eslepertso Autgesented to
are then fused by well-known techni ques to any
sui table myel oma cells, for exanple cells from cel
line SP20 avail able fromthe ATCC. Hybridomas are
sel ected and cloned by limted dilution. The hybri doma
cl ones are then assayed by nethods known in the art
for cells that secrete anti bodi es capabl e of binding
RACE. Ascites fluid, which generally contains high
| evel s of antibodies, can be generated by i nmmuni zing
mce with positive hybridoma clones. |In another
enbodi ment, anti body-producing i mortalized hybridonas
may be prepared fronrthe |nnun|zed anrnal After

o, . s o ] " o e
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F(ab')2 fragnments contain the variable region, the
i ght chain constant region and the CH donain of the

wheavpossinai n. 3. 3 Anti- RACGE nonocl onal anti boPECEEB2009/052969

usi ng SLAM I n anot her aspect obhgthe invention

reconbi nant anti bodi es are generated from singl e,

i sol ated | ynphocytes using a procedure referred to in
the art as the selected | ynphocyte anti body nethod

3 SR B o 5

1996) Proc. Natl. d. . Sci. USA 93 :7843-7848.
Uni's. JRSPHDIpeelPhrahe a0 ss el Ay o FF bpLAAT srerarated by
interest, e.g., |ynphocytes derived from any_ one of

the i iheREECOMRTpHROn thit cofmepRRNdbe, WHIdOVS KARERed

usi ng an antigen-specific henolytic plaque assay,

wherein the antigen RAGE, a subunit of RAGE, or a
fragnent thereof, is coupled to sheep red blood cells

usi ng Az dtatdehereimbeforasa bingie Bub-avdnusedelie usddnb ieffficiently
single cells that secrete antibodies with specificity

for RAGE atfed LW Sib-bokant iditiiRbh@VeRt. This simple model
anti body-secreting cells of interest, heavy- and

l'i ght - ' riabl e. [ escued fromthe
ceIIsa@%ﬁﬁggé$§%§&9§ﬁé3%*%?g§gy@%ﬁﬁgﬁggthese vari abl e
regi ons can then be exE{ ssed, in the con%ext of directi
appr op?Va%e i TmMBFVEBIR That AEhaP SEraggdh o Invyarg direction as
human constant regions), in manmmalian host cells, such

as COS or CHO cdllysiratqthat Agstficsse Pst r ansfected with

the anplified inmunogl obulin sequences, derived from

in vi Qutserdct edubyavehtctitat sre onavetage innbe pgbw éndrditesition
anal ysis and selection in vitro, for exanple by

panni ng the trangfipedteded at BSntfgursat ahe cells
expressing anti bodies to RAGE. The anplified

| munggjobul i N SRAKGHR ' Fhdvin
Vi t rowguch as by n S??Pgﬂv}ep?maﬁyan@uﬁﬁsgﬁhﬁghodds J
such as those de%%hibed in PCT Publication WO 97/29131
and PCT Publ i cati0R D 00/ 56772. 3.4 Anti- RAGE

nonocl onal anti bodi es using transgenic animals In

anot her enbodi rent of the instant invention,

ant i bodi es are produced by immuni zing a non-human

ani na|Th§o¢m;garr$gfog(ﬂﬁ§h Qjér/tl}ﬂ Flasggs NnHRIRigsted back into the
i mmunogl obulin locus with an RAGE antigen. In a

part i euestr spatkeade shotvn it tbe fialdwingralliai mal is a
XENOMOUSE transgeni ¢ nouse, an engi heered nouse strain
that conprises |arge fragnments of the human

i mmunogl obulin loci and is deficient in nouse anti body

production. See, €. §apled SffipI8lsubleveNBbidbsesenet i cs
7:13-21 (1994) and United States Patents 5,916, 771,

5,939, 598, 5,985,615, 5,998,269, 6675181, 6,091, 001,
61 14,598 and 6. 130, 364D See 4l b4 AP41/ 10741,
publ i shed July 25,1991, |WD 94/ 02602, publ i shed
February 3, 1994, WO 96/B/496 | WOo8€/ 33735, both
publ i shed Oct ober 31, 1996, WD|98/ 16654, published
April 23, 1998, WD 98/2 73 o1 [ June 11, 1998,
WO 98/50433, published Noverrber sz 98, WO 99/ 45031,
publ i shed Septenber 10, {1999, 99/ 53049, published

Cct ober 21, 1999, WO 00 09560, published February 24,
2000 and WD 00/ 037504, published June 29, 2000. The
XENOMOUSE t ransgeni ¢ nouse produces an adul tlike human
repertoire of fully human anti bodi es, and generates
anti gen-speci fic human Mabs. The XENOMOUSE transgeni c
nouse contai ns approxi mately 80% of the human anti body
repertoire through introduction of negabase sized,
germine configuration YAC fragnents of the human
heavy chain loci and x light chain | oci. See Mendez et
al ., Nature Genetics 15:146-156 (1997), G een and
Jakobovits J. Exp. Med. 188:483-495 (1998), the

I L e o ' o T e
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human RAGE. Anti bodies of the invention are sel ected
by screening the reconbi nant anti body library with the

w@epbiasiconpri si ng human RACGE to thereby sel eRPCT/IB206%052969

anti bodi es that recogni ze RAGE27Met hods for conducti ng
such screening and selection are well known in the
art, such as described in the references in the
precedi ng paragraph. To sel ect antibodies of the

i nvention having particular binding affinities for
hRAGE, such as those that dissociate from human RAGE

W th articular koff rat St th rt-known

net hog" 3f9“§%r€‘lé\ébeﬁ gsﬁﬁﬂ'cf%ggﬁ%n@@MéﬁegeP%gés ingyish these
sel ect antibodies having the desired koff rate

const glassesrwithin e LAM subapace. dp the@lqtn i lingsncersgsnegd to
a particular neutralizing activity for hRAGE , such as

t hosetive iiso-propabilityclines ofirtheé dadiyidsak Gdassiamsohiupsnents. Note
known in the art for assessing the inhibition of hRAGE
act i vithe/ Gaaysibe cosfdnehts e aspeticted bevarianentrnamices, thus
pertains to an isolated anti body, or an anti genbi ndi ng
porti eRe tslagsr%_eébimtyhmesbhéksi% BHpB&ARARe bEaMdrbGhd Ahdgde in the
the antibody is a neutralizing antibody. In various
enmbodi_nent s, . t.hg aptd y j nt.| Y, i
o monB oy tnheD et e dr £BuREERE LA eOhY AREpdtierior
the present . inyenti on can al so be generated using
varioﬁgﬁﬁ“ﬁﬁé‘%ﬁ %F§§Sﬁ%thods known in the art. In

phage di splay nethods, functional antibody domains are

di spl ayed on the surface of phage particles, which

carry the pol ynucl eoti de sequences encoding them In a
parti Subaavensuale fagk at B¢ thy exhdustizelyt seaithipgathe event in
anti gen-bi ndi ng domai ns expressed froma repertoire or
conbi miatedfahal alang i the dirddtibhalayerble mdy.ement TN timee-dimensional
nmurine). Phage expressing an antigen binding domain

that Biingsw! NfieaRité 1R suBlRBREIMEA, be skl 864eehrevent,
identitied with antigen, e.g., using |abeled antigen

or antjgen .bou or .. . i r. o)
bead. CIEnGRE N hor B Sy ladelfe' ¢, Bl AR butward or
fil ament ous phage i cludig fd and ML bin%{n domai ns h
expr e§'§@ds‘l't?‘6¥r‘?'%ﬁag 1% BTR &%&ﬁ FPYr Qi Py "agns'ona searc
stabilized Fv anti body domains reconbinantly fused to

ei t hefmagrs @sagbowend [figurerr! {yefrresnandyidota e inward and
Exanpl es of phage di splay nethods that can be used to
make bhewvamt dibexdioes. Dfiesehienages senadiery togeitiogr danwc$mdethed to
those disclosed in Brinkman et al, J . I munol.

Met hodrodl2d: #hl mbéyel WaBSWell MefRe®imadima as showhrimMeigure 16. It
Met hods 184:177-186 (1995); Kettl eborough et al., Eur.

‘i 87 g%ﬂ%’éﬁ; 9@?)?91%2195’(8 d(eﬂiﬁgf"?he Egﬁt%é: &t 1R - sub B hts. The

urton et al., vances in | mmunol ogy

57:191- 280 (.1994) applicatjon P /.

1134 MR e e ulRih 8. ek TR gne biob
92/01047; WD 92/18619; WO 93/1 1236; WO 95/15982: WO

95/ 20&81tresinthengarpand qyward irgages i usgdoagainy frger in the in
5, 403, 484; 5,580, 717; 5,427,908; 5,750, 753; 5, 821, 047;

5, 571 BoBaterescd@®n.5, 516, 637; 5, 780, 225;

5,658, 727; 5,733,743 and 5, 969, 108; each of which is

i ncorporated herein by reference in its entirety. As
described in the above references, after phage

sel ection, the antibody coding regions fromthe phage

can be isolated and used to generate whol e anti bodi es

i ncl udi ng hunman anti bodi es or any ot her desired

antigen binding fragnent, and expressed in any desired
host, including mammalian cells, insect cells, plant
cells, yeast, and bacteria, e.g., as described in

detail bel ow. For exanple, techniques to reconbinantly
produce Fab, Fab' and F(ab')2 fragments can al so be

enpl oyed using nethods known in the art such as those

di scl osed in PCT publication WD 92/22324; Millinax et

e e o A INT S\ A 7~ SN I A PNPNS\
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introduced into the originally selected sequence(s),
or by other nethods for affinity maturation in vitro

wokonsesnbi nant anti bodi es, as descri bed abovePC1/mB2009/052969

anot her approach the anti bodi egg8of the present

i nvention can al so be generated using yeast display
met hods known in the art. In yeast display nethods,
genetic nethods are used to tether anti body domains to

the y@?\fﬁh c&b by lceﬁ{?gs gah'é PtRKdt BE naf‘BFbstatHe e 3e€d Ofo be

yeast n partlcular yeast can be utilized to

di spl a en:bi n g | xpr.e ed

epor PRD RSThRP ﬂg%o'p?f‘?aqura%.@o%ys TG wigy T lforg elaborate
human or puri ne a east displa t hods .

hat  ERTSHENG SOl LG RIS HE ‘st B GaMARBRoNaTY SPegeie and
i nvention include those disclosed Wttrup, et al. US.

Pat entmaxe. dis;rBnnates bwk i polvaserliedeicilieady feynd sneevents
4. Production of particular reconbi nant RAGE

ant i badd emt e therei eveant Tiis fodel bsek edivefdiminsipnaldests.

i nvention may be produced by any of a nunber of

techni ques known in the art. For exanple, expression
fromhost cells, wherein expression vector(s) encodi ng

the hwﬁ\{Y@E& Llaltels ér%’%t W uﬁsﬁagtet\ﬁwrtﬁ&%t)@a TRLG

ahost y stan ni ques e various forns

i de SRPPEt greot e eincytebedainuR BBy For the o

i ntroduction of exogenous DNA jnto prokaryotic or
eukaryotic host cell, Tablg2: §PB@WPBb6'P§?qson

cal ci um phosphate oreC|o|t tio extr
transfection antbthe |ike.2|A t4h(5L@H 7i 8 Bsp1¢d)$sii21jpl e to
express the antji bodi es |of| thg ijnventijon in |eif her

prokaryotic or [g] TIg Nt Gehl n of
anti bodies in eﬁgéﬁyd? éfgeﬁfg ﬁg p?ePe?aEl§§ gnd nost
preferable in mammal -an host cells, because such
eukaryotic cells (an@utn)ﬁaﬂthdlAronﬁnﬁaﬁidn 2ells)
are nore likely than pgokaryotlc cells to assenhl e and
secrete a properiofef/l desl ;rd 1i omenel ggpcal ly @¢tive
anti body. Partijcul arj mgmal i an host cells for
expressing the |recon ant ant|b0d| s _of he ipvention
i ncl ude Chinesd HansiP¥t O Seplg) (i%c? udi ng
dhfr- CHO cell descrijped |n Urlaub and ChaS|n,
(1980) Proc. thkmnﬁﬁaj T

used
with a DHFR sellectabl e ed in
R J. Kauf man and—P-A—Sharp
159: 601-621), NSO nyel oma cell s, CCS ceIIs and SP2

cel |'s. Wien reconbi nant expression vectors encodi ng

ant i bbittg thesémplgrodelcach Gtasd i$ masieheghAdlai Gaprssipst component
cells, the antibodies are produced by culturing the

host egiH snrestrictepeovacnoé. Figae sUkhowiseahe first faul ow

for expression of the antibody in the host cells or,

i N pabinkénidics ofSheriblden®inddee antibody into the
culture nediumin which the host cells are grown.

Anti bodi es can be recovered fromthe cul ture nedi um
usi ng standard protein purification nmethods. Host

cells can al so be used to produce functional antibody
fragments, such as Fab fragnents or scFv nolecules. It
wi || be understood that variations on the above

procedure are within the scope of the present

i nvention. For exanple, it may be desirable to

transfect a host cell with DNA encoding functiona
fragnents of either the light chain and/or the heavy
chain of an antibody of this invention. Reconbi nant

DNA t echnol ogy nay al so be used to renobve sone, or

all, of the DNA encoding either or both of the |ight

and heavy chains that is not necessary for binding to

the antigens of interest. The nol ecul es expressed from
such truncated DNA nDIecuIes are also enconpassed by

" e [T L o " g N B LR
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anti - hRAGE anti bodi es of the invention. Table 4 : List
of Amino Acid Sequences of VH and VL regions of

wW@palAMFIRAGE ant i bodi esAPPARATUS AND METHOD OFPCT/IB2009/052969

CLASSI FYI NG MOVEMENT OF OBJECT39l N A MONI TORI NG ZONE
| NTRODUCTI ON AND BACKGROUND This invention relates to
apparatus and a nethod of nonitoring novenent of

objects in a nonitoring region. In US 5,51 9784 there

s di Sﬁxleof’?% 340/ 2‘7;{?013{?‘\@ &H@J&Q@fﬁncﬂn%'é%h@e event in

novenent o object ong a passage. The appar at us
conpri.ses for |n n [ f scr et

and. s 80 TBap i en okl lap et P @oRY e PO Gl forsion of
side of the passage to an posite si

passadBe BEPEVERt sMadet pe © 5&56@??%“36% 'bf-%ﬁ% porEespgading
sense when the beans are interrupted by one or nore

per sonppawenay Ph these pagsagnents & tther eventa sppeet apghdtheir
a second opposite direction. The spaced beans are

I nt er rclysisitation @8 sHeweint figurees8.i N a sequence
correspondi ng to the nunber of and direction of

novenent of persons. The sequentially generated
interrupted beamsignals are stored as object novenent

hi st ori élggé?ﬁ&mtdno%hﬂ _BydRMRbYePNbn 188 h%(/Q%?éeﬁiu&é) well in

generate conposi t eam I nt errupt patter ns rranl eS |ng

f persons_ and tion

bat e?{?é Byl B e SphBF et fon TR g iCis 42
i ndex, i.e. sensor identity and position in the

passa&éCh Tﬁ\éb e¥ent s rfdaﬁjéfl‘?éir aR eBI'PafRR Eodyeng oRpuear of
to reference patterns utilizing conputerized pattern

r ecogmiostesior apedbpbilisies swdlareasthai th elament | ¢oregsponds to  the
neural network. The conparison classifies the persons

i N t herassbilagethantthe dubesinbnembsenty eent” cask. These vectors
nunber. Thi s apparatus and nmethod nay not be suitable

for sQp® sariphdd 8vdro8ISthemQib-8%aHTB It . profece 8 aRe1dr0f that forms
prOJectlng the spaced parallel beans is nmounted in an

el ongges MBUshaddn el dekche ﬁ%m%{ Yo dTRHEY 88k Ofvoughly

one SI assa end para I to the

fl oor at abo betmeen nkl ) -
housi H4TTRERP t?o@el BPEBRE & FHE PHEGS parerabi Lo geipin the
t heref or and/ or not be aesthetlcally acceptable in

cert aeMeRlpf T‘ﬁ’ﬁtﬁ“@rﬁé’enﬁj?{%@%’ﬁrﬁosq togedherapisnran apprgciable
and cost intensive to nount this apparatus on either

si de ofetldr ipatwirgessntibted windonvs, sthee pesshility tavise httge the
into the side-walls of the passage to install cabling

ext endivedapping foap@israfsuSountéd tlvidey lohbe foesch sditeevent. To
beam proj ecting neans on the one side and the

det eCtafigaten thifCaRbN¥ach Siso-BFNtPRC MR siiedal theNfhult of the
whi ch woul d cause the apparatus to cease functioning.

Anot h‘éfas?*'n%Q{ 85”@" QjeE{é Péntléjﬂ\tgnth%pgvr%rﬁds@aggg‘ég% lé;ﬁb’crﬁcted

that a person ionary in

coul d |nte u I the bea and henc ca se at | east
enpof@r e, ﬁwm RYPDY SHPOUYRY dpFkI Rk dpe event as
obj ects noving al ong the passage on elther side of the

st at | 6ABMipdohjaste 15shewsthe prdiedl gyepbladmh VHat remaingeafter
range of the projected beans may not be sufficient to

t r avetlsesab-avees hase dgen suncaasivedhi wneo\edr uct ur es

carrying additional apparatus with all of the

af orenenti oned di sadvantages are required to cover the

wi de passage. Anot her known system but which is
fundanental ly different, uses tracking algorithns and
attenpts to identify discrete objects and nonitor

their position between successive franes produced by

an obj ect sensing arrangenent, in order to determne a
vector for each object of interest. The processing is
conplex, as it requires a full analysis of each frane

and then a conparison to previous frames to determ ne
mhether an obJect |s elther a preV|ous obJect |n a new

e . g, I
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novenent of objects through a nonitoring region, the
apparatus conprising: - a sensing arrangenent

W@ e018i04sve to the presence or absence of an obPEDIB2009/052969

each of a plurality of adjacent30zones in the region;

the zones being arranged such that there are at | east

two adj acent rows of zones in a first direction and at

| east two adjacent rows of zones in a direction

per pentieCdtrdcRiohhst tHe Slib-BvERC IR réq@fifesZeiae 1R8I IBBations
associated with a respective zone index; the sensing

arr a”%%ﬁefbtbeféeio'?‘gth‘éoE{;tB-ggévﬁrgj (ésigtth‘ﬂf ntﬁ@”ﬁhﬁ@bet Ba tdIE known.

presence or absence o eac e zones

i ndivigdual |y and hei ng operative t o capture.tine .
sequeriigrvetehEstfieat BRE BRIEtFecesniin KRG cigp ' not
the region conprising sensed data relating to the

pr esefEEMEPtath dande tofsubtsivept deveah EiER isfbytha Sipgigslabgl per
processor arrangenment connected to the sensing

ar r angerent Thes, pn oterative gpppheache s agedatoa biufld othe sub-event
mul ti di mensi onal pattern of the presence or absence

of t he madjetCTBe iprodele bagimeSwitha@riaitial enddel sdnstrutres iuoder the
is time and a second dinension is zone index; the

pr OCe%%%m?fiéﬁrkgem‘sﬁ“gl@eéu'ﬁge@%fdeg Wt ! cOntPEY R Nhet Bfent’s
pattern into pattern parts relating to events; and - a

cl assifj.er: f qr. i fvi I r j

et or Ganoid, sifig 373 tobbRdpbi f Helu Bt BFelB;behll are found
events. The sensing arrangenment may conprise at | east

one. o 2R AeSIL Ao Mih e novs) R SPHEC AGHRtes ARG s the
regi on. The sensing arrangenent nmay conprise a stereo

pai r Grocesfscatinges, Bitiliihe raedel gN¥eI9Ls.om di f f er ent

angl es. Hence, the system according to invention does

not attenpt to identify each uni que object in the

field of view but anal yses an event and by conpari ng

this tMhepfeauiroUkctaronddriges of Lyendf hggregawsstatistics over the
able to give a count figure using the classifier,

whi h ofEd GRIFRI TAE sAuBHs BF 1Hetomil velis: STRIBIows
processing Is relatively sinple and may be done
relatively cheaply, while the neural network itself

can run onfal el anj vely ssenpl e ni croprocessor, thus
saving on cost. It is believed that the system nay

also gl leviate at | east sonme of the

af or eMéMiPonedpr obl ems associated with the

af orenenti oned side-on nounted system of US 5,51 9784.
The pl utal i Pyragionad1be exgqt indfFsmeh array of

i mredi atel y adj acent zones and each zone may have a

first dimeniséngh ioh théreompressedievest i on, a second

di mension in the second direction and an area. The

sensed dat [ S anet er

pr oport fndng'lw eg%a)lgggﬂret ﬁ&?ﬂ?{] %gggngg,gg{g t he zone being
occupi ed by the object. The processor arrangenent may

be conf mgurM@mests ehHieneutvtasd s881CBrIMagEong the time

di mension, in regions of the pattern of inactivity.
Accordi pg tTie smatdiahe aspant valudshmrigspending o tshbrevehs
provi ded a nethod of nonitoring novenent of objects
through a ngumiieQring region, the nmethod conprising the
steps of: dividing the region into a plurality of

zones, each zone being associated with a zone index; -
the zones being arranged such that there are at | east

two adj acent rows of zones in a first direction and at

| easttwo adj acent rows of zones in a direction

perpendi cular to the first direction; utilizing a

sensi ng arrangenent automatically and tine

sequentially to sense the presence or absence of

objects in each of the zones individually; generating
data relating to a nmulti-dinensional pattern of the
presence or absence of the objects in the zones,

wherein a first dinmension is tine and a second

o s o N 1 T T e T .. -
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novenent of objects through a nonitoring region, the
program executing the steps of: receiving forma

W@ 018004584 r angenent sensed data rel ating to tiP&I/1B2009/052969

sequenti al representations of 8bjects noving through

the region, the sensed data conprising data rel ating

to the presence or absence of objects in each of
aplurality of zones, the zones bei ng arranged such

that ther e Afeal du@asient PRs8fcatanLec@ns of zones in

a first direction and at |east two adjacent rows of

zones in a direction perpendicular to the first

direction and wherein each zone is associated with a

zone |ndex generating data relatin

nul ti The n'é‘ﬁ@]eé‘ﬁa‘(e%%'tst & ANgf "‘b«’rf‘é’rﬁlsgs E’ée " apdeficededree
of the objects in the zones, wherein a first dlnen5|on

i s ti momerds af the imdndiovessarch insgesillestratiskin figure 15. Each
segnenting the pattern into pattern parts relating to
event gionddH VEc@srdsyd BEndrixtorRadfl @ieTolewiry tbirinh

reference to historical data relating to anticipated
events, thereby, in use, ﬁo provi de as an output, a

count of o elts ﬁbd%hg‘r at | east one direction

t hrough the region. The invention also extends to
firmvare conprising a conputer programand to a

conmput er program configured to performthe

af or egpidrk oned rgprepsnts BNl ikfageteRssbMTa ket pddition x and time
ACCOVPANYI NG ‘DI AGRAMS The i nvention wi |l now further

be descri bed, by way of exanple only, with reference

to thé acconpanying di agrans wherein:figure 1 is a

di agrammatic re resentation of a nonitoring region

with a camna D fa,ppar atus for nonitoring novenent of

objects th h the regi,on, nounted above the region;
figure 2 |E"EE |c representation of an array
of zones i e%monrt ’rng region; figure 3 is a block

di agr am of [#,hemappar ure/nd, ks a f omrdragram

of reIevanEml am g %%gi%{ g L@JL%?OVT g movement

of objectst rough a nmoni toring region; figure 5 is a
diagramillustrating tine sequential inages of an

el l'iptical object noving through the region; figure 6

is a three dinensional representation, I mensi R

bei ng The ib-e)fent glasgihication ¥eeionds {‘WPUchﬁmFH%'OP%'g ja§ fhere are
figure 7 is an alternative representati on wherein the

t hr eetilvensiubreent enlesseshaghdemomendt tveatalsi septripute  four
twodi nensional matrix; figure 8 is a resulting

r epr egempahents edchtdng wemnareothefthgper sealfgrs f thyartbe Jinakfeature
an i mage of the event in figures 5 and 9; figure 10 is

a phot,e&i Ml e RRY@nfhsdnal. ural ity of people

nmovi ng through the region; figure 11 is a

representation simlar to figure 6 of the event in

figure 10;figure 12 is an image simlar to figure 9 of

the eyept .in figure 10 re 1

di st rﬁﬁfﬁ’f'%?gége&lf'gf‘g%‘t qFﬁ gé’agl tpeccﬂ%sﬁpféqa%opl u?g Is to
14 is a representation of a sinple sub event node

fi gur extractydhs dingl simp- é’%n?“&e‘&?‘{fﬁsl frRy erachs f"gj’&‘r”@ ‘i%cmr A
IS a representation of maxima defining centres of

subev erapping befuwvaenlffatuge yectars endgognisoreasic toHwe ¢onsifucted,
four dinmensions of a subevent nodel; figure 18 is a
representation of sub-events extracted fromthe event

in figure 15 and their classifications; and figure 19

is a representation of the original event in figure 15
and a residual event after the sub-events in figure 18
have been renoved. DESCRI PTI ON OF A PREFERRED

EMBODI MENT OF THE | NVENTI ON Apparatus for nonitoring
nmovenent of objects through a nonitoring region 12 is
general |y designated by reference nuneral 10 in

figures 1 and 2 . The region 12 may formpart of a

portal or passage 14 at a counti ng point, such as an

g, S A~ 1 R ' A~ I T S o A~



entrance, as will hereinafter be described. The

apparatus 10 conprises a sensing arrangenent 20
w@Eensiedsve to the presence or absence of an obP&DIB2B®/052969

in each of a plurality of adjacEnt zones 24. 1 to 24.

nin the region. Referring to figure 2, the zones 24.1

t o 24. n are arranged such that there are at |east

two adj acent rows of zones in a first direction (that

is a genigh@ondiifu@ssd b 98graksibh %%&émohlne&taﬁc*ahﬁ%hné@@ork 92
region) and at |east two adjacent rows of zones in a

di rect; I f4
zone. 34.3p°F &eﬁsﬁﬂteﬁa@%c. g@“ﬁq j *‘eﬁtnegt%?‘fe‘et‘e&?k B8RS i
zone index. e sensor_arr gg i's g ured

be seﬁ@?qqg% 8™ e Br¥seitte tqggg nS%ﬁ%W BHPE%FQ the
in each of the zones individually and being operative
to capPieesiPn AEosefudanian Muktiexenberceetian ( ME@f 6ruggdy with
i mages (as shown in figures 5 and 6) of an object

nmovi n@ simgtufiddenelayergiusing Jigmoidregtisattenpuncténse ase utput
data conprising data relating to the presence or
absendeyenfwitih énedjetivation émrakgafssiohe zones. A

processor arrangement 22 (shown in figure 3) is

connected t o the sensing arrangenment 20 for

processing the sensed data into a nultidi nensi ona

pat t erip, fa.qu Som

absence O?Hﬁﬁ@ ogfé@? ?ﬁﬁthe g%ﬁ%éagi %ﬂ gﬁ' P&ﬁ @%QE"L
t hrou h t he. wher e r st nsion is ti .
and a YBYYR '&‘gdﬁgﬁe%%he"gr Wéﬁe’elsﬂﬁ“etxto e‘?ﬂ%&"@%? "For this
arrangenent isfurther conflqured to segnent the

pat t e ArCAVHI D Grackient doseeat alaputh i t‘%?de\;ré‘ﬁttéa'atﬁ‘é data takes
classifier for classifying in real tinme the pattern

par t s the form eff e eat ef tfeathires vectocaland atcarespbadingcdumt labels.
antici pated events. The sensing arrangenment mnay

conpr iHoevedlier | befdre ardningRgRe $@NAGERS, arsURRitaSed NordRMising the
canmera 20 and associated optics 2 1, nounted at the

zone }atufellspa@Bt ¥h i DAt bH@ar%‘&Hen.%d AmprBBBES tRE ERSnce of

zone, each inmge conprising sensed dat a. The appar at us
furth n r

ror L2 GRBEGE €8 Lol Aot 1Y B AR projections are
flgure 3)._conne d.to e ca ra 20 for receiving the
senself' 8&?%{3%" Er? e“8a{‘?§ %’Sa AY T oW eG4t ﬁg”‘t‘LHg' network
mul ti-di mensional pattern data as will hereinafter be
descr PBedit isk@inesera 20 is preferably nounted
overhead the passage in a roof 28 and hence above the
nmonitoring region 12. The canmera nay conprise a stereo
pair canera conprising first and second caneras

di r ecttediliabe tabpracRge@rhat thdi bdRUERF tROHeBFal SRt IddAId be used
they cover the region fromdifferent angles to add an

iXt r atdli JgRipsi ;%bpléir}qo@lﬁgdﬁ'frbﬁ‘@’n tt’hﬁ Work oé'dc{‘%ngegégng% the

2 at a suitable |evel or helght above a flo
the T t e provided at
paﬁ&?%ﬁﬁéér’go&n%ﬁgﬁtﬁye n m %e‘ﬁt r gl ly at the

sane building t o be connected to simlar sensing
arrangenment at other entrances (not shown) of
thebui l ding, further alternatively the subsystem nmay
be positioned renotely and off-site. In an exanple
enbodi ment shown in figure 2, the nonitoring region 12
conprises a first axis extending in a first direction
and a second axis x extending in a second direction,
which is perpendicular to the first direction, so that
each zone has an area. The aforenentioned plurality of
zones 24.1 to 24. nin the nonitoring zone 12 form an
array of rows and colums of adjacent regions, each
having a first dinension in the first direction and a
second di mension in the second direction. In an
exanpl e enbodi nent shown in figure 3, the canmera 20 is
connected to the processor arrangenent 22 of the

o e~ — - o T o o o
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associ ated sensed data are associated with unique tine
related data, thereby providing a tine dinmension for

w0 baoserssed data and a nult i di nensi onal PCT/IB2009/052969

representation, as will hereinafter be described.
Referring to figure 5, tinme sequential inmages

generated by the sensing arrangenent 20 when an

elliptical object 26 noves through the region 12 are
iIIuskighggjrwfigures 5(a) to 5(f). For exanple, at

the ti t he second image, that is the inage in

figure 5(b), the object covers zone 24.3 conp

and zdmes ARParatys, 1r MIPNIQrigg pMqveRIany Oﬁ'h%b@%’ﬁséém“gh a
data nay, as a paraneter, include data proportional to

a part of nieaitariea region hdezapparases seMpEisingi ed or

covered by the object. The stream of sensed data or

matri xes in fi gar senstr(gp)artamgefrient neghsitéver aepr asenpedendte or
a three-di nensional representation, wherein tinme is

one di mensi on afkense idfl 4% ldbflc@0ni dadh BHIE pRiralitheof adjacent
t hr ee-di nensi onal representati on may be rearranged by

vectorizing th r en the

t hr ee- di nensi oﬁzc{mfgeﬂr‘é@?rl ﬁ](a“;"lj dllglmsnsn onal
representation erein one di nensi on

[ Pustrat ot n PBGags Pemﬂq%"%'zqesaﬁﬁcaf%ﬁte?%ﬁrf“3 atfeast two
matri xes is segnented in time, corresponding

peri ods of act i 3di#§ent xQwsy ghzones t"?lf’gé’éf‘rte@"%lé’ﬁ‘e%ﬁ’ at least
the sum of pattern matrix el enents exceeds a threshold

| evel over a sntvd adjetentfrowsnaferanesve af dieggtion perpendicular to
Conversely an event is term nated whenever the sum

falls bel ow t hethehirestiedddiopyer a set of consecutive
frames. Representations of the event in figure 5 are

shown in figuresch R beind &Qob%éc?wl& 4 h&pRctive §5‘r@é/\4?1dex,
anot her exanpl e event wherein a plura ity of people

are noving in i.r 0
Figure 11 corrg{lsr,‘%gsﬁe&g% 5 Ag(%rﬂéérg or t Qr%tr'i/ ?ng é)\]/térr‘lett'me
and figure 12 corre ﬁq ure.,9 for thIS | a h h
event . Ref er ri ng®&9Y&" adePTeéﬁ?@t' ns (of PRigSHS MPYIs 4 EP“Q the
met hod have the foll ow ng main conponents,

preprocessi ng GEI0BREPTEAG sersedndate refaging ypdhe presence or
extraction 80 and classification 90 to transform and
process a nmss aifsepceef theedljeets idaaah ioh the vonkso vol une
dowmn t o two nunbers, nanely count in direction A and
count in directd oproBessoie atfangémend vériR@ted to the sensing
pre-processing 60 is concerned with processing the raw

pi xel stream i nfr@yr@effdhiNdnator! |§ro€!b§§lhg§‘Qﬁé Vs%n)é@@ data into a
invariant with respect to the back ground as wel

gl obal vari ati cmulkg np(%rLs*gcmal ?fa%te?rpdofc t %Pcé”yr al‘%%%e of

of the systen1nay conputa

sensitive as operates qn a i xel veI Thuys

vi deo processi r’fﬁe @chﬁﬁ éhﬁ! % "‘E\?b‘%‘” rae“leréf PUB?Q?‘O” is time
sinmple. At 62, the image is flrst reduced to a

manageabl e si ze?nl’s"ya seqangrdimgnaing iglaome Bwleysl i ng. From
this resized i mage an active region is extracted. The
active reg on itbe grosessos pe@nfermentibeng codiguredraot degiment
defines the boundary across which people are count ed.

For conput ati onpé paftbircing® pttbhi parkorEIskaig/td vdrtguariced

to be straight and i mage axis aligned. This boundary
defines two directions, the first direction of flow

and the second direction x perpendicul ar thereto. The
active region is an axis aligned rectangle that is
centred on the boundary. The rectangle's lateral w dth

is specified by the user and its dinension along the
direction of flowis determned by the relative scale

of an average human in the frame.Only the active

region is processed further and the rest of the frane

is discarded. An inportant task of the pre-processing
isto nornallse t he ram1|nput V|deo with respect to

" T N 1 — T 1 N 1 T L ey T 1
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Gaussi an distribution. This choice is weakly notivated
by the ubiquityof the Gaussian distribution due to the

wW@010eds14.i mt Theorem but nore so by the fackCT/B009/052969

the Gaussian distribution can g fitted to input data
sinmply by calculating its average and spread. The
mul tivariate Gaussi an distribution of a d-di nensi onal
random vari able x with mean nmand covariance 1S as

follows: Oten the I ithmof. this distributio

nore conveni ent? ?B?s'fg%ﬁ{ﬁﬁtcpﬁs?'gw."g?h? Eapem Pff)l%? vith réference
-~[dIn(2p)+In||+ DGS 'D] Where D x- m Each pixel is
represent ed by t8 histpries slagh glating toanticipatgp gyents.
channels. Currently four channels are used, the

| um nance and two chrom nance val ues fromthe YU/

col our space as well as the tine derivative of the

| um nance. APpaatusf caegeaimed aind biairkgrioumtecsindithe orsehsing
di stributions as follows: P(XI XeS ) =Gn (x) Were s

and Sbg S IR R ddApriet Satabadithendeamih], Bwhichat mounted
correspondé to the foreéround a%d backgr ound

respective%yrﬁagiﬂilﬁomtri Fb&éﬁ.'/ } correspond t o

t he mean and covariance associateéd with the foreground
and background respectively. To keep this derivation
conci se the fg and bg subscripts that denote the two

di stributions shall be omtted in equations that hold .
for b8th tAePeBtUsyRDAlRIMehEN BRERGY BUARIRDA X Nereipdhe§§asing
sake of conputational sinplicity the pixel channels

ar e assunesrramgtepeTideoTbprisEsus steeoapaiurpddcalnergenedvesing the
so the Gaussian distributions may be expressed as

fol | ows Whgyghorrtrdncaiffersw@ngieso t he di agonal el ements

of and , and m are the elenments of a xand

nrespectively for i =\..d . Gven the prior

probabilities for the two classes, {c sfg ) gfg, ?[X

sbg ), rb he conditional di.strjbut] .

Cr anbflor reBPPHARS 8 fegedf i Pt 37 L8, Pdo g wherein the
S)P(x] xe S) p(x) Note the priors are constrained b

+gbg i SPPHE%'(% o 208es SeIp R atray &f (mepe 'ﬂ@ﬂ' adjacent Jones
foreground or background. The ultimate goal is the .
post eri or phbabplein yeashc @ong| rasz/a (firgk)dimepgion in the first
probability that a given pixel is part of the

f or egr ounddirddtion, raygedmnd dircensidre dn abe osetiond diecBapesnd an
theoremas follows: In terns of the logarithmc forns

of the disipdabutions, which better represents the

actual nethod of cal cul ation, may be expressed as
follows: L(x) Inp(x) =1n g - - dIn(2 )+ (X)) The
paraneters of these distributions, {m, } and {m , }

are adapteq over tinme to track changing il ump '

and ¢ angegpPWaFﬁ%éﬁaE&ﬂpgﬁn@.C%Wﬁ %ac é%%ﬂngh%Z%%QEQ data
i s nodel | ed per. pi xel however the variances Q{ , anq

t he foregr 6YRAISRSAA PFRINAUEE PEPRIBHPNHE 3 RAfe 83? giep ot the
pi xels in the inmage. This choice was nmade to keep the
conput at i onerle beingloegipigd dw\the I9hiechl so to keep the

cal cul ation of the variances nore stable by averaging

the statistic over the entire frane.Figure 13 is a

typi cal exanple of the distributions associated with a

pi xel channel. The posterior probability is close to 1
where the foreground is dom nant, but decreases to

al nrost 0 where the background is dom nant. The pixe

nodel paranmeters are gradually updated after each

frame so as to track sl ow changes in statistics caused

by variation in global illum nation or additions to

t he background. The nodel paraneters are updated in a
manner simlar to a first order |lowpass HR filter.

G ven the current paraneters q the new paraneters q, +

are defined as follows: g+ 1 = where | is the

adaptation rate and q is the vector of paraneters
obtained by fitting the nodel to the data in the

g — N 1 o T N 1 o N 1
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IS needed to reliably determne it. A non-linearity is
added to this |linear approach by making | dependent on

wo baofotsegr ound and backgroundpi xel probabi | i t PERIB206H/E52969

is done with the variance upda§? by nodul ating | by
the fraction of foreground pixels in the current
frame. Thus vari ances only change when there is
activity wwthin the frane. This prevents the variances

frompecomyng artificjally.small ov n [ .

o acBi vi Lapserais' o Elshekad Ty BT, Aty R8s Uhefiip the
interested in distinguishing foregroqu and background .
at tinmes oProgeIsoviis FoRfigwie tongegnenethecpgitermalong e time
video is normalised into a formthat is independent of

t he backgrdiovedsiandin telgiarisreftthe pattene of indetvity. i s

broken down into manageabl e chunks. This is done by

down sanpling the normalised video into patterns and

then segnenting these patterns in tinme to form events.
Patt egns aje nfthb@ChedmBhitdrng Omofamnt I @MeobiédteCihnpugh a
fromits foreground probability inmage. The pattern is
sinply con ! ' .

o1 obai | 1 (R eHor? 158 A LDmARISEE iEhs ol

grid or array spanning the.region, 0 in fi

2 and 5, the gr‘ﬁﬂg'ﬁ‘gs ol 9'Y? 3'??i Sn%'arg’f%p\f\r%g %ﬂnrefgtglgéﬁszone
of flow. The nunber of divisions in the latera

direction is deéidesfockied MathRgane Mdexi dt h of the
active region. The zones' aspect ratio is kept

const ant, howewube zoheebeingcartanged swehdhatithese wape at least two
average relative size of a human in the frane.

Thus, each franedgjacehtsowspet zenes frhat firmydibetion and at least
represented by a matrix whose el enments correspond to

the fraction ofifPEGaEQHNEWRI seichek h bitfiicktias perdeddriliar to
zone. The pattern matrices are stacked over tine into
what may be th of. as. a.three-di nensi onal tensor

and as shown iﬁH?Fgﬁﬁégﬁ’mghd 11. At 74 in figure 4,

this stream of pattern matrices is segnented in tine, ..
into events, cdftf”é@ﬁoﬁd'rsﬁ'ésoc'oaB@W%B%'%oiaug%P?T\'/ﬁW. afg) time
event is triggered whenever the sumof pattern matrix .

el enent s exceedgagentiplystrosensevie presprde o absesice of objects
consecutive frames. Conversely an event is term nated
when the sum f a@hleachelf dhe zores indbshallld; over a set of
consecutive frames. The representation in figure 11

depi cts each zogiperdting Gatacrekiting ® sirdgtipfimpasibhaingdttern of
to the zone's value. To conpactly visualise theses

events it is usgbubrcklndd vt Sokehbe SMiRE dHiEBESINOBR zones,

structure al ong theeglrectlon of flowto forma

matrix, as illustrated. i n figure 7 ' . .
conveniently déﬁb@?ghagg&%&w&%§§Vh%ﬁ@b%%gpq¥ﬁ§§g¥’%gmnmon
is the case figqures 8, 9 and 12. Referring again to
figure 4, in anS&°PPeMHE%io conpact event patterns in
time and t o some extent normalise the event with _
respect to- obj essgmesitiosi the raiteappind@cPatieral ogess relating
Run Length Encoding (RLE) is applied at 76 to the
events. The prosesss;laadi ns with the first frame

pattern as a prototype. Franes are then conpared in
succession with the prototype, if thefrane is not
represented well by the prototype (i.e. the difference
is large) it then becones the new prototype. This
process continues until the end of the event is

reached. The normalised event is constructed by
averagi ng the stretches between prototype changes into
single patterns. The length of each span is al so
recorded an appended onto each prototype vector so
original timng is not lost. A nornalised nmean square

di stance neasure is used to conpare patterns \Were p.
are columm vectors representing patterns and c is a
smal | positive regularising constant t o prevent

o ' I o g, Y
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nmet hod of classifying them For this, a Gaussian
M xture Model (GW) is used to partition the subspace

weeadwest by PCA and LDA into classes. The subrP&wes2009/052969

model consists of two related mgdels, a sinple search
nodel used to efficiently find (at 84 in figure 84)
sub-events within an event; and a nore conpl ex

cl assification nodel used to provisionally or weakl y
classify them at, 86, .Bo ese_node Si st

i hoar bast s coHats LU SeHEM BRTENITY TERPRES tRdystorical
in the sub space spanned by the basis. Sub-events span

a fixed size wifRIBRAIPAIR WH%‘ppﬁdg%‘fe"é%ent In this

case a 6x4x16 window is used. If the w ndow extends
beyond the di mensions of the event, zeros are

substituted for the out of bounds el enents. Augnented

t ot he 8sub- ex admplatarexabcinediuin dBsthg i corhpeteniprdgrnam for
is the relative |lateral |ocation of the wi ndow as wel |

as the set Q@bneeR nifBRIeRE &Bdeét@eth%lﬁ@nfﬁbﬁ%m@ region,
that correspond to the w ndow franes. stated

her ei nbef org I |s used to
efficientl y Fﬁo&ﬂaﬁpé e@g‘ppg}ésg dég%ﬁt S Wt h| n an

event. This si rmdfe attenpts to distin cp

bet ween t hf ee clegg'§5‘§’ IR PEN O AT RNSTHINS H?ft dpte sipting
average in the inward direction as illustrated at Ain
figure 2; Qutwatd time ipaseatials reprgsentationn ¢fy Abigsds i moving
the outward direction as illustrated at B in figure 2;

and Null - Regithwneughf theeragiamt thehaended rﬂﬁtacoomes'ﬁiogddata
to novi ng people. The exenplars for each of the

cl asses when prejaiaged thaqitesdrice driubsemenbf s eBjeatsLin each
shown in the followng table: Table 1 Sinple sub-event

classesln figurg dfiutdIRy f 'zﬁné’seRhStz%Heé B&n@Wa‘r‘@SS‘ sh@h that
di stingui sh these classes with b space.

the plot, the | t y
lines of the i nt'cljwlg\?/elsg ra{ E‘a%?n(%o gdlaggmj ?0%{@ Q%ReL h a first
Gaussi an conponents. have, unrestr | ct ed covari ance

matrices, thus $HEICEAMN Gba\%?ﬁtl‘i"yo 130iACENHEPWE Of zones in a
eII|p50|ds The background inmage in the plot depicts

the soft deci si#@recHelmeapendicyants ahe dirgydirggdion and wherein
posterior probability of the classes. Sub-events are
found at 84 by eachawstiivessocsatad ovitng zbhe irgleant i n

time and along the direction lateral novenent. A

t hr ee- di mensi ongdnevdtim@odatat leditidigz® ®imdifialidehsiongniattern of
nodel, is slid over the event, classifying each point

as either the GRBEpRsOhcADri ANBHEe ww@r&i}]&ﬁs Nyl the zones,

sub-events. This produces a pair of two-dimensional
search i mages a r S [

the inward and \éﬂ%{%&l\r’\% ffé@tr ehﬁa%s%n%éfhrﬁgghs a"?&%n'clgd Fn%nsmn
added together and spoothed to produce an |nage MAth
wel | defined ndXPR%E 1¥€%hown in figure 16. It is these
mexi ma that define the centres of the sub-events. The
maxi ma i n figursegrentng thedinsitesd byo battdnppads srel@ng to
in the blob centres. The inward and outward i mages are
used agai n | at eavents;tahd in the feature

cal cul ati on. Once sub-event centres are found as

af oresaid, they need to be weakly classified at 86 in
figure 4. This is done with a nore el aborate

cl assifying sub-event nodel. It is nore

conmput ational |y expensive and nore discrimnating, but
is only applied to already found sub-events and not
the entire event. This nodel uses a five-di nensiona
basis. Twel ve sub-event classes are distinguished by
this nodel. These cl asses are summarised in the
followng table: Table 2 : Sub event classes Like the
si npl e nodel each class is nodelled as a Gaussi an
conponent with unrestricted covariance. Figure 17
shows the flrst four di mensi ons of the sub event

I I | — N L ) o A = 1 a " I I . c
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event. If two sub-events are found cl ose together with
an appreciable overlap in their associ ated w ndows,

WO beaopossd bility arise that the overl appi ng i NPGF/BDOINF2969

is counted twi ce, once for each-4sub-event. To mitigate
this after each sub-event is classified, the result of
the classification is projected back into the event

space and subtracted fromthe original event

effectively nar ng that part of the ey unt.ed

i gure 16 Show PRIV e rtiedbApS AR (o Fac thavstorical
after the sub-events have been successively

renmoved. The corfdata ielation teantigipatedirventnt node

requires that the |locations and | abels of the

sub- event stheréthi rin tuse to girnvidg aatanm avgpwnaveount of objects
However, this data is not available, since the

traini ng daioingSinnAties? WierdiRdtign WhroughIHE reyient

| evel, there is but a single | abel per event. Thus, an
iterative approach is used to build the sub-event

nodel . The process begins mﬁth an initial node

por ovent . EHNEF pbRnd RSB aordp TaF o%ﬁ}?%g‘?ﬁﬁv”émem

rough nodel , a new set of sub events are found and

cl assi fi ed®f PBECHHINAUSME MOGEPLTIRGTedian, dhe, PERgrame gxecuting
and so the process continues until the node

conver ges. then#tepeafiure vector f consists of a set of
aggregate statistics over the entire event. The

structure of t hecéiemiguivemva sensori Brangefment sessathdata: relating
te Duration of the event in frames tc Length of the
conpressed evenp MmdbswRkatigl réfresértvasshs SFaoblectsa@eving
m 1 Monents of the outward search i mage The sum of the
maxi ma val ues [ 0 n The
total sub evenf&F‘nggz‘rs)ﬁﬁlgcea%t%f&gn vectsg}ﬁ %%&5 &&ﬁsﬁsg‘—& data
vectors m and of the Oth an

moment s of 't he TEUEAdOITE Resen TabgRecs Pl 5%{%% oach
figure 15. Each nonent vector has 4 di nensions of the

fol l owi ng for m%hapPuraity 05 znep. he 2pnegybeiRa jafrapggd such that
represents an inmage elenent at |ateral position x and
timem '"1,0 nhpremase at feast gwo adjagenty raw® 0p zongs -ip a first
[x .] ,0mm,o ""o,i ] 1/4 , [ ,1 The sub-event

cl assification dieection arsl avnddase-tvaradfcenalrowasoft bemes in a
are twel ve sub-event classes, the nonent vectors

contribute fOdenﬁa‘éﬂBﬁ&ﬁafﬂﬁéwcﬁ&ﬁ& &ehd ’Hn%tednf’é&nohhﬁfnd wherein
three scalars, thus the final feature vector is

twenty-three di figure 4,

t he goal of théﬂﬁﬁgggg |gggﬁ%ﬁég?ﬂgbggehggkg%fract t he
final "in" and "out rom each feature .ve ;
A mappi ng bet m;é'eﬁﬁ‘efaéﬁlguaagan Bosto a%dn‘gﬁ mgnﬂggzgspettgern °
be constructed, whi ch constitutes a regression problem

An artificial riBrRIESeRABASF kKalFEnFe Qfsgﬁ? to@lq%l'énﬂ]ﬁ zones,
this mappi ng. The neural network | earns this mapping
froma | arge sewhereint adigetadineanion ibytingp ahdiasseagndrdimension
regression error. A Standard Multi-layer Perception

(MLP) is used, isvwzbhe mndekngl e hi dden | ayer using

signoid activation functions and output |ayer with

linear activation for regression. The training of the
M.P is essentially an optimnm sation problem m ninsing
the output error with respect to the edge weights, for
this a conjugate gradi ent descent algorithmis used.

The training data takes the formof a set of feature
vectors and correspondi ng count | abels. However,

before training, the features are whitened,

normal i sing the feature space to unit covariance, So

i nproving the chance of convergence to an absol ute

m ni ma. The normalizing projections are incorporated
back into the first |layer weights of the neura

network after it is tralned It wll be appreci at ed

I e " .. o " 1 L, N I I I 1
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to count people noving through the region and any one
of the direction A and direction B shown in figure

WQ@2aM4sBt 1. Apparatus for nonitoring novenentPOF/1B2009/052969

obj ects through a nonitoring region, the apparatus
conprising: a sensing arrangenent sensitive to the
presence or absence of an object in each of a

plurality of adjacent zones in the region

i ndividually; the zones being arranged such that there
are at |east tvRFITFUEEENEG HEIYH E’%ﬂega'it?f”a PA[tssfelating to
direction and at |east two adjacent rows of zones in a
direction perpesntingsiland to the first direction; each

zone being associated with a respective zone index;

t he sensi ng arrclaggtiyey theeipageopeaeti waht refarapteairte historical
time sequential representations of objects noving

through the redifn redtRg it aRficipaiteicsicfed,a relating to
t he presence or absence of the objects in each of the

ZONes; a PHALEKPGL el g&%%ﬂk SQ%e%hﬁQﬁt % tR8nt oéaobjects

sensi ng arrangenent and for processing the sensed

into a nul tidinensi naI at t he esence or
absence. of MO adpey Do caloUGnabE OGS Tt
dimension is time and a second di nmension is zone

i ndex; the processor arrangenent being configured t o
segnent the pattern into pattern parts relating to

event 40. anfla compsigert ipspgraoy o aswinftpring rnvepwant epfi objects
parts with reference to historical data relating to

anti ci pat ethrewgmtas moditoAppaegions ths progianmedeiny cbafigoréd to
wherei n the sensing arrangenment conprises at |east one

camera, Whexdiuks tHsRpe@fover head the nonitoring
region. 3. Apparatus as clainmed in claiml or claim2

wherein the senglg;y grfoﬂﬁgﬁg@ﬁgorcﬁ%r bRt 3 ﬁée%f S%a relating
pai r of cameras covering the reglon from dif1eren

angles. 4 . Appar Ius as any one of clains .
17003 wher ef hBnds i EofAlorens TR ot obfeely, Bpving
i mredi ately adjacent zones and wherein each zone has a
first di nensi odhrayoPhdhe | regiongi thecseased Hadacepipprising data
di mension in the second direction and an area. 5.

Appar at us as clralatipd torthe lpsgsande whiaabeemnce bk theeobjedts in each
data conprises a paraneter proportional to a part of

the area of thefzoplardiey 0¢zogesphe€dohys béiag @bjadgéd Such that
Apparatus as clained in any one of claims 1 to 5

wherein the pragegsSale he 1dalPfthWdUbGHcdh u%%@eﬂ%ﬂtzohla@ m a first
pattern along the tine dinmension, in regions of

pattern of i nacc}u] M)X anZi ﬁlég%tt I}%jo %B a%BFH #(%/!;ncg‘ nes in a
novenent of obj ec s thr 1ot ng reg fhe

met hod conpri si he ste S,. Of : d|V|d|n he re

into a pl ﬁal it 8 'O’icﬂ’?é% ndicllar e Qéﬁq éj %@82?'5?%5@”9'”
with a zone index; the_ zones being arranged such that
there are at | €a5h 2p08 inajwciated Wosa 8Pne BKES: i n a

first direction and at | east two adj acent rows of

zones in a di r genewtingeigiendiatiogao a oultielirhemsgonal pattern of
direction; utilizing a sensor arrangemnment

automatically ane pres@nceegredtisentd Yoft theS @bfté NB the zones,
presence or absence of objects in each of the zones

i ndividually; generating data relatingt o a

mul ti -di mensional pattern of the presence or absence

of the objects in the zones, wherein a first dinension

is time and a second dinension is zone index; -
segnenting the pattern into pattern parts relating to
events; andcl assifying the pattern parts with

reference to historical data relating to antici pated
events. 8. A conputer readable nmedium hosting a

conputer program for nonitoring novenent of objects
through a nonitoring region, the program executing the
steps of: receiving forma sensor arrangenent sensed

dat a relatlng to tlne sequentlal representatlons of

I T . T " Y 1 I T



of a plurality of zones, the zones being arranged such

that there are at |east two adjacent rows of zones in
w@2G10084514i recti on and at | east two adj acent rRUBEIR2009/052969

zones in a direction perpendiCLgéu to the first

direction and wherein each zoneis associated with a

zone index; generating data relating to a

mul ti - di mensional pattern of the presence or absence

of the objects in the zgnes, wherein a first dinension

is time and a sé"g’ﬁﬁ"d”d’i hSHBANSIAN SpHme; kg second dimension

segnenting the pattern into pattern parts relating to

events; andcl asisiZofierigdeXie pattern parts with

reference t o historical data relating to anticipated

events, therebysegmersting ahpr pattele drstoapattetrpyiartsa relating to

count of objects noving in at |east one direction

t hrough the rege@htsOand i r mware hosting a conputer

program for nonitoring novenent of objects through a

moni toring.regi pRssikiGy RhE PatiBr & MRt WG @?grgflggﬁﬁ Ritorical

recei ving forma sensor arrangenent sense

relating to ti se nti.al_representations of objects
novi ng throughnﬁﬁgrgégpgﬁ?EWHgﬁggﬁggﬁ”ﬁ%ta conpri sing
data relating to the presence or absence of the _
obj ects i n“éég{ew df WSeHtfrRIoVide 8F ahMPUY na CRYRESOf objects
bei ng arranged such that there are at |east two

adj acent r OWYingf inzafrieasti gnegdifdction thHiqugbttheregind. at

| east two adjacent rows of zones in a direction
perpendicular to the first direction and wherein each
zone is associated with a zone index; generating data
relating to a nulti-dinmensional pattern of the
presence or absence of the objects in the zones,
wherein a first dinension is tinme and a second

di mension is zone index;segnenting the pattern into
pattern parts relating to events; and classifying the
pattern parts with reference to historical data
relating to anticipated events, thereby in use to
provi de as an output, a count of objects noving in at
| east one direction through the region. 10. A conputer
program for nonitoring novenent of objects through a
nmoni toring region, the program being configured to
execute the steps of: receiving forma sensor
arrangenent sensed data relating to tine sequentia
representations of objects noving through the region,
the sensed data conprising data relating to the
presence or absence of the objects in each of a
plurality of zones, the zones being arranged such that
there are at | east two adjacent rows of zones in a
first direction and at | east two adjacent rows of
zones in a direction perpendicular to the first
direction and wherein each zone is associated with a
zone index; - generating data relating to a

mul ti-di mensional pattern of the presence or absence
of the objects in the zones,wherein a first dimension
is time and a second di nension is zone index;
segnenting the pattern into pattern parts relating to
events; and classifying the pattern parts with
reference to historical data relating to antici pated
events, thereby in use to provide as an output, a
count of objects noving in at |east one direction

t hrough the region.



